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PREFACE 

The Proterozoic succession of most of Mackenzie Mountains was considered, as recently as 
1973, to be an unfossiliferous succession ending with the Sheepbed Formation. Only in Sekwi 
Mountain map area had informal, apparently post-Sheepbed, units been mapped. The discovery in 
these units of trace and body fossils of Ediacaran type, during the 1979 visit of the Precambrian
Cambrian Boundary Working Group, led to their detailed study in 1981 and 1982. 

This Bulletin provides a full description of the character and relationships of Sheepbed and 
younger formations of the central Mackenzie Mountains, and establishes nomenclature for the 
post-Sheepbed, Proterozoic formations. Thus, the earliest occurrences of fossils is placed in a 
clear relationship both to the youngest of the Proterozoic glacigenic deposits and the oldest 
Cambrian strata of the region. The lithostratigraphic breakdown already has been applied 
successfully by others to a remarkably fossiliferous, Precambrian-Cambrian transition section in 
the Wernecke Mountains, and has been proved thus to have wide application. 

Elkanah A. Babcock 
Assistant Deputy Minister 
Geological Survey of Canada 

PREFACE 

On a cru, jusqu'en 1973, que la succession proterozo'ique constituant I'ensemble des Monts 
Mackenzie etait non-fossilifere, et qu'elle se terminait avec la Formation de Sheepbed. 
Exceptionnellement, des unites informelles et posterieures a cette formation avaient ete 
cartographiees dans la region du Mont Sekwi. Ces unites furent l'objet d'etudes plus detaillees en 
1981 et 1982 suite a 1a decouverte de fossiles et d'ichnofossiles ediacariens, effectuee en 1979, 
lors de 1a visite du "Groupe d'etude de la limite Precambrien-Cambrien". 

Ce bulletin decrit Ie caractere et 1es relations stratigraphiques de la Formation de 
Sheepbed et des formations qui lui succedent dans la region centrale des Monts Mackenzie. On y 
propose une nomenclature detaillee pour les formations proterozo'iques posterieures a la 
Formation de Sheepbed. De meme, on y etablit une relation entre les plus anciens gisements 
fossiliferes, les plus jeunes des formations glaciaires proterozo'iques et les plus anciennes strates 
cambriennes. Le cane vas stratigraphique propose est d'application regionale puisque on l'a deja 
utilise, avec succes, pour decrire une section fossilifere de qualite exceptionnelle chevauchant la 
limite entre Ie Precambrien et Ie Cambrien dans les Monts Wernecke. 

EJkanah A. Babcoc k, sous-ministre adjoint 
Commission geologique du Canada 
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UPPERMOST PROTEROZOIC FORMATIONS IN THE CENTRAL MACKENZIE MOUNTAINS, 
NORTHWEST TERRITORIES 

Abstract 

In the Sekwi Brook area of Sekwi Mountain map area, Blusson (1971) mapped the succession 
beneath the unconformable base of Map unit 12 (Lower Cambrian Backbone Ranges Formation) 
as Map unit 11 (dolomite and sandstone, of platformal aspect), overlying Map unit lOb (mudrocks, 
turbiditic sandstones, and deep water carbonates). In this report, Map unit II is formally named 
the Risky Formation and Map unit lOb is divided into three, conformable units: the Blueflower 
Formation at the top; Gametrail Formation; and Sheepbed Formation (s.s.) at the base. 
Elsewhere, the Gametrail (carbonate rocks) unconformably underlies the Backbone Ranges 
Formation, and is in a facies relationship to upper Sheepbed mudrocks. 

In the next structural panel to the west, which passes through June Lake, Blusson's Map 
unit lOb comprises the Risky, Blueflower and Gametrail formations (the last incomplete 
downward). The Risky is overlain by the Ingta Formation (new), which consists of red and green 
shales and thin sandstones, with carbonates (informal "Limestone member") at the top. The Ingta 
has erosional upper and lower contacts. It has been treated elsewhere as a deeper water facies 
of the Upper member of the Backbone Ranges Formation, but from evidence presented here is 
more probably a pre-Backbone unit that is truncated eastward at the sub-Backbone 
(sub-Cambrian?) unconformity. 

Trace fossils are abundant in the Blueflower and Ingta formations, but are not known to 
occur in the Sheepbed of the region studied. 

An important implication of the new data is that Precambrian strata in Selwyn Basin 
southwest of Selwyn Valley may be almost entirely of post-Sheepbed (s.s.) age. Such a 
conclusion would be significant in the search for more lead-zinc-silver occurrences, such as the 
Majesty property, hosted in the Sheepbed Formation. 

Aux environs du ruisseau Sekwi, dans la region cartographique du mont Sekwi, Blusson a 
cartographie la sequence gisant sous la base discordante de l'unite cartographique 12 (formation 
de Backbone Ranges du Cambrien inferieur) comme suit: l'unite cartographique 11 (dolomie et 
gres carbonate de plate-forme, qui repose sur I'unite cartographique lOb (pelites, gres 
turbiditiques et roches carbonatees d'eau profonde). Dans Ie present rapport, l'unite 
cartographique 11 porte Ie nom oHiciel de formation de Risky, et I'unite cartographique lOb est 
divisee en trois unites concordantes: la formation de Blueflower au sommet, la formation de 
Gametrail et la formation de Sheepbed (s.s.) a la base. Ailleurs, la formation de Gametrail 
(roches carbona tees) repose en discordance so us la formation de Backbone Ranges et est reliee 
au facies des pelites de la partie superieure de la formation de Sheepbed. 

Dans Ie prochain bloc structural a I'ouest, qui traverse Ie Jac June, l'unite cartographique 
lOb de Blusson se compose des formations de Risky, de Blueflower et de Gametrail, cette 
derniere etant incomplete vers Ie bas. La formation de Risky repose so us la nouvelle formation 
d'Ingta, qui se compose de schistes argileux rouges et verts et de gres minces, avec des roches 
carbonatees (membre officieux de Limestone) au sommet. Les contacts superieur et inferieur de 
la formation d'Ingta sont de nature erosionnelle. D'autres chercheurs considerent cette 
formation comme etant un facies d'eau plus profonde du membre superieur de la formation de 
Backbone Ranges, mais selon les renseignements contenus dans ce rapport, il s'agirait plutot 
d'une unite deposee avant la formation de Backbone Ranges, et tronquee vers l'est au niveau de 
la discordance observee so us la formation de Backbone (sous-Cambrien?). 

Les ichnofossiles sont abondants dans les formations de Blueflower et d'lngta, mais on n'en 
a pas retrouvees dans la formation de Sheepbed dans la region a I'etude. 

Les nouvelles donnees portent a croire que presque toutes les couches precambriennes dans 
Ie bassin de Selwyn au sud-ouest de la vallee de Selwyn se seraient accumulees apres la 
formation de Sheepbed (s.s.). Cette conclusion pourrait fortement influencer la recherche de 
nouvelles venues de plomb, de zinc et d'argent, comme Ie gisement Majesty, contenues dans la 
formation de Sheepbed. 



INTRODUCTION 

The youngest Proterozoic formations (Sheepbed 
Formation and younger) of the central Mackenzie Mountains 
are, to date, incompletely described and poorly understood. 
Fieldwork on these formations in 1977 and 1979, undertaken 
as a contribution to the work of the Precambrian-Cambrian 
Boundary Working Group (I.U.G.S. - I.G.C.P.), was 
subordinated to the author's other projects, but produced 
several measured sections, revealed important relationships, 
and located additional, critical exposures for subsequent 
study. Accordingly, two weeks of the 1981 field season and 
one week in 1982 were devoted to obtaining further 
documentation for a complete report. Two composite 
sections (B and C, Fig. I), both in Sekwi Mountain map area, 
were studied (see Map 1333A, in Blusson, 1971). The first 
section is located in the "SekwlBrook panel" (B), the most 
easterly structural panel l of post-Sheepbed, Proterozoic 
strata in the Sekwi Brook area, and is an expansion and 
extension of Fritz's (1980) Section 37. The second section is 
located in the "June Lake panel south" (C), 20 km south of 
June Lake, in the eastern limb of the overturned anticline 
passing through June Lake. It is a southward offset along 
strike from Fritz's (1979, 1980) Section 33, and is a repetition 
and downward extension of Fritz's (1979) Section 35. 
Although the June Lake south section comprises a number of 
excellent exposures, structural disturbance and broad covered 
intervals in its lower part (below the Risky Formation) create 
serious doubts as to the accuracy of the stratigraphic 
thicknesses assigned to some units. The lower part of the 
section was constructed in part from a "range finder and 
compass" traverse. 

The salient points of this report are: 

1. The resistant, dolomite-and-sandstone 
formation, mapped by Blusson (1971) as Map 
unit II east of June Lake (Risky Formation), is 
in interbedded, gradational contact with the 
underlying Map unit lOb, and is overlain at an 
erosional contact by Map unit 12, equivalent to 
all or part of the Backbone Ranges Formation. 
The Risky and older formations down to the 
Sheepbed Formation are interpreted as 
underlying a regional, sub-Backbone (sub
Cambrian ?) unconformity 

2. In the June Lake structural panel, Fritz's (1979) 
statement, that Map unit II (Risky Formation) is 
present as calcareous sandstone and sandy 
limestone within rocks mapped by Blusson (1971) 
as Map unit lOb, is confirmed. The overlying 
unit (Ingta Formation of this report) separates 
the Risky from the quartzite-dominated strata 
of the Backbone Ranges Formation and consists 
of green and purple-red shales, with thin 
sandstones, abundant trace fossils and, at the 
top, carbonate beds. This shale and sandstone 
unit has generally been interpreted as, or 
assumed to be, a facies intermediate between 
the shallow marine quartzites of the Backbone 
Ranges Formation or its upper member, and 
basinal, mudrock-dominated equivalents to the 
west. A possible, alternative interpretation is 
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that the Ingta Formation underlies, and is 
truncated eastward at, the sub-Backbone 
unconformi ty 

3. Limestones (not mapped by Blusson) at the base 
of the June Lake south structural panel 
correspond to the middle member of carbonate 
strata in Map unit lOb in the Sekwi Brook panel. 
These carbonate rocks, herein assigned to the 
Gametrail Formation, inter tongue with the upper 
part of the Sheepbed Formation, as 
demonstrated in other areas. Thus, all younger 
strata exposed in the June Lake panel are post
Sheepbed. To the extent that grey weathering 
limestones, widely reported at or near the base 
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Figure 1. Index map. 

A. Section 79AC-26, 63°27'34"N; 127°32'22"W. 
B. "Sekwi Brook panel", composite of sections 79AC-24, 

79AC-28, 81AC-9, 81AC-10. Centre of cluster at 
63°24'00"N; 128°24'30"W. 

C. "June Lake panel south", composite Section 
81AC-15/16. Centre at 63°22'30"N; 128°41'00"W. 

D. "Palmer Lake" area, composite of sections 77 AC-24a, 
77AC-27, 77AC-28, 77AC-33. Centre of cluster at 
64°30'20"N; 129°32'00"W. 

E. CompoSite of sections 79AC-16, 79AC-17, 79AC-18. 
Centre of cluster at 62°56'30"N; 127°14'25"W. 

X. Section 33 of Fritz (1979, 1980). 

IThe term "structural panel" and its contraction, "panel", are used here to denote a structurally intact, homoclinal 
slab or sheet of rocks containing the strata of interest, without regard to the classification of the overall 
structure (e.g. fold limb or thrust sheet). 
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of the section in Selwyn Basin I, are the same 
unit as that at the base of the June Lake panel 
(which remains to be demonstrated), all 
Precambrian strata exposed in Selwyn Basin 
southwest of the Selwyn Valley may be post
Sheepbed in age. 

4. The 'Grit unit' of Selwyn Basin southwest of the 
Selwyn Valley may be in large part or entirely 
equivalent to post-Sheepbed formations. The 
Sheepbed Formation itself displays a 
southwestward change to a 'grit' facies; 
therefore, in other areas, the lower part of the 
'Grit unit' may include strata of Sheepbed or 
older age (see Eisbacher, 1981, Figure 14, for 
evidence of 'Grit unit' equivalent to the Twitya 
and Keele formations). 
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UPPERMOST PROTEROZOIC AND LOWERMOST 
CAMBRIAN MAP UNITS PRESENTLY DEFINED 

Keele Formation/Map unit 8 

Geologists active in the region are in general 
agreement concerning the characteristics and stratigraphic 
position of the Keele Formation. As the first carbonate 
bearing formation above the lithologically unique Sayunei and 
Shezal formations (Eisbacher, 1978, 1981), it serves as a 
"floor" to the strata dealt with in this report. 

A t its type section (Gabrielse et al., 1973) and 
throughout much of the Plateau Thrust plate, the Keele is a 
platform carbonate/quartz-sandstone complex characterized 
by grainstones, especially ooid grainstones, and cryptalgal 
laminites, with a highly variable content of sandstone and 
minor mudrocks. Eisbacher (1978, 1981) emphasized the 
cyclicity of the formation. 

In northeastern Sekwi Mountain map area, the rocks at 
the same stratigraphic position as the Keele, mapped by 
Blusson (1971) as Map unit 8, are mainly carbonate-clast 
diamictites (tillites), associated with numerous drops tones 
embedded in laminated mudrocks. The interval containing 
diamictites is much thinner than, but is in continuity with the 

Keele as mapped to the east by Gabrielse et al. (J 973) in the 
adjoining Wrigley Lake map area. In southwestern Mount 
Eduni map area, adjoining the Sekwi Mountain area to the 
north, similar diamictites are present at the level of the 
Keele. Eisbacher (1981, p. 29), however, expressed doubt 
about the glacial origin of these diamictites. 

Sheepbed Formation/Map unit 9 

The Sheepbed Formation consists of "thin-bedded, 
locally platy, dark brown and black, noncalcareous shale and 
siltstone" (Gabrielse et al., 1973). A few thin beds of fine 
grained sandstone are mentioned in the original description as 
occurring in Wrigley Lake and Glacier Lake map areas. In 
central Mount Eduni map area, the formation contains minor 
amounts of very fine grained sandstone in very thin beds and 
laminae, but in the southwestern part, beds of gritty 
sandstone occur (D.G. Cook, pers. comm., 1977). In 
northeastern Sekwi Mountain map area, a few graded beds 
(some thick) of quartzose grit appear in the upper part of the 
formation, as noted by Blusson (1971). 

In the key Sekwi Brook area of Sekwi Mountain map 
area (see below), the Sheepbed consists of dominantly dark 
mudrocks with abundant, thin, mainly very fine grained 
sandstones that form distinct Bouma sequences and are 
interpreted as distal turbidites. Minor units of limestone 
(ribbon-bedded lime mudstone) are also present. The lowest 
beds seen are thick, massive, graded beds of sandstone, partly 
coarse grained, with rusty weathering carbonate cement and 
many carbonate-quartz veinlets. A single sample (n=20) of 
foreset dip directions from ripple crosslaminae in Bouma C 
units, collected by Martin Teitz and Jon Jones, reveals a 
pronounced northward-directed paleocurrent maximum; this 
observation is consistent with the southward or 
southwestward facies change to coarser grained turbidites 
outlined above. 

Neither trace nor body fossils have been found 
anywhere in the Sheepbed Formation within the region 
studied, despite careful, repeated searches. 

Map units lOa and lOb (Sekwi Mountain map area) 

Blusson (1971) subdivided his Map unit 10 on the map, 
but not in the accompanying text. He made the following 
points: 

a. Map unit 10 "is essentially a shale-siltstone 
sequence that includes rocks older than Map units II 
and 12 and westward shale-silt equivalents of these 
two units". [Map unit 12 is now recognized as at 
least a partial equivalent of the Backbone Ranges 
Formation (author)]. 

b. East of June Lake, Map unit 10 includes "a middle 
cliff-forming member 600 feet thick of medium 
blue-grey weathering platy to thin-bedded dark 
limestone, with distinctive rouge weathering parting 
surfaces". 

I Examples are: southwest corner of Bonnet Plume Lake map area (106 B); southern part of Nadaleen River map 
area (106 C); northern part of Niddery Lake map area (1050), all mapped by Blusson (1974); and northeastern 
part of Niddery Lake map area, mapped by Cecile (1981). 
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c. Rocks assigned to Map unit 10 near the west 
boundary of Sekwi Mountain map area, pale green 
slate and phyllite, are possibly correlative with the 
top of the Hadrynian "Grit unit [see Gabrielse 
et al., 1973; Green, 1972 (author)]. 

On his map, Blusson (1971) shows the panel of Map 
unit 10 passing through June Lake, and the Sekwi Brook panel 
to the east (the easternmost) as Map unit 1 Db, "dark grey 
brown and green well banded and laminated platy to thin
bedded siltstone and shale; minor argillaceous sandstone; east 
of Sekwi Mountain has thick member of medium blue-grey 
weathering platy dark grey limestone and buff to grey 
dolomite". All strata of similar stratigraphic position and 
rock type farther west are assigned to Map unit IDa, "dark 
grey to brown and minor green silty slate, slate and phyllite 
commonly banded and laminated grey and greenish grey and 
deep red-brown weathering; occasional bands of laminated 
siltstone and thin beds of platy to flaggy brown fine-grained 
quartzitic sandstone; contains a thick member of orange
weathering dolomitic shale near top of unit where it grades 
eastward to quartzite of Unit 12". 

The present study shows that, in the eastern, or Sekwi 
Brook, structural panel, Map unit lOb comprises the 
following: Sheepbed Formation (incomplete); a conformably 
overlying carbonate formation of regional though 
discontinuous extent, here named the Gametrail Formation, 
which elsewhere is seen to inter tongue with the upper part of 
typical Sheepbed clastics; and a conformably overlying 
formation of turbidites, here named the Blueflower 
Formation. The Blueflower is in interbedded contact with 
the overlying Risky Formation (Map unit II of Blusson, 1971). 
In the western, or June Lake panel, Map unit lOb comprises 
the Gametrail and Blueflower formations, and a calcareous 
sandstone and sandy limestone unit recognized as the Risky 
Formation. Overlying, varicoloured shale, thin sandstones, 
and stromatolitic limestone and dolomite, included by Blusson 
within the base of Map unit 12, are here named the Ingta 
Formation. 

Map unit 11 

Blusson ([971) described Map unit 11 as forming 
" ... buff-coloured cliffs, where it underlies a thick quartzite 
sequence [that is, the Backbone Ranges Formation/Map 
unit 12 (author)] in a restricted area north and south of the 
big bend on Natla River. It consists of thick-bedded, buff
weathering dolomite, in part oolitic, which grades upward 
into dolomite-cemented sandstone". He did not mention or 
map calcareous sandstones and sandy limestones that occur in 
the same stratigraphic position in the June Lake structural 
panel, correctly correlated by Fritz (1980, Fig. 7.3, 
Section 33) with Map unit 11. 

The limited distribution of Map unit I I bears 
emphasizing. It is known or interpreted as being present only 
in the following areas: 

a. Near Sekwi Brook and in the June Lake structural 
panel, Sekwi Mountain map area 

b. In the Corn Creek - Goz Creek area of Nadaleen 
River map area, and extending southward into 
northeastern Niddery Lake map area, according to 
the preliminary map of Blusson (197lf). (See also 
Fritz, Narbonne and Gordey, 1983, and discussion by 
Aitken, 1981f, and Narbonne, Hofmann and Aitken, 
1985) 

c. Possibly, in the cores of Broken Skull and South 
Nahanni anticlines, Glacier Lake map area, where it 
was tentatively mapped as the middle member of 
the Backbone Ranges Formation by Gabrielse et al. 
(1973), and treated as such by Fritz (1982). This 
question is discussed further below, under "Backbone 
Ranges Formation". 

In more easterly structural panels, Map unit II has been 
removed by sub-Backbone erosion unless, as maintained by 
Fritz, Map unit 11 corresponds to the middle member of the 
Backbone Ranges Formation. This mappable unit merits a 
formal name; it is here designated the Risky Formation (see 
below). 

"Grit unit" 

The following description of the regional "Grit unit" 
(see Green, 1972) of westernmost and southwestern Flat 
River map area, from Gabrielse et a!. (1973, p. 30, 31), is 
significant in that it covers virtually all aspects of the total 
exposed section below the massive quartzites of the 
Backbone Ranges Formation/Map unit 12 in the Sekwi Brook 
and June Lake south structural panels (emphasis added by the 
present author): 

"The 'Grit unit' comprises about equal amounts of 
argillaceous and quartzose rocks and includes from 5 to 
10 per cent limestone and minor phyllite. The main 
rock types in decreasing order of abundance are: black 
and dark green shale and slate, quartzite 
(commonly gritty), calcarenite, feldspar-quartz-pebble 
conglomerate, sandstone, brightly coloured maroon, 
green, and buff shale and slate, and limestone. The 
maroon and green shales are the most conspicuous 
strata and appear to occur ~ the ~ part of the 
sequence. .. Carbonate is abundant in the matrix of 
the gritty rocks. .. The pebble-conglomerates form 
competent beds, generally from 50 to 100 feet thick 
[meaning, in units 50 to 100 feet thick; 

H. Gabrielse, pers. comm., 19811 which break into large 
blocks. These rocks with interbedded shales occur 
relatively low ~ the map-unit. Blocky-weathering 
limestone, in beds tens of feet thick, occurs at or near 
the top of the 'Grit unit'. Minor dark grey, fine-grained 
limestone ~ present locally ~ the lower part of the 
sequence". 

Backbone Ranges Formation/Map unit 12 

Gabrielse et al. (J 973) described at length the type 
Backbone Ranges Formation and a number of the regional 
variations of the unit. In summary, the formation is 
characterized by quartz sandstone and feldspathic sandstone, 
commonly coarse grained. Sorting is generally good to 
excellent and crossbedding is widespread. The formation 
contains minor amounts of quartz-pebble conglomerate and 
mudrocks. A middle member of distinctively coloured 
dolomite is widely recognizable. 

The best-dated section of strata equivalent to at least 
part of the Backbone Ranges Formation is Fritz's (1980) 
Section 33, at June Lake. There, the interval treated by 
Blusson (1971) and Fritz (op. cit.) as Map unit 12 spans not 
only the quartzite-dominated equivalent of the Backbone 
Ranges Formation, but, in addition, 250- 350 m of underlying, 



variegated mudrocks and sandstone beds (Ingta Formation of 
this report), identified by Fritz et al. (1984) as the lower 
submember of Map unit 12. Trace fossils and rare body 
fossils, from the quartzite-dominated part of Map unit 12 
that overlies the variegated beds, indicate an Early Cambrian 
age (Fritz, 1980, p. 44). 

The original description of the formation notes the 
eastward thinning of each member, and an apparent 
unconformity at the base. 

No problems attend recognition and correlation of the 
Backbone Ranges Formation where, as at the type section, it 
is tripartite, with quartz-sandstone dominated upper and 
lower members and a middle, distinctively coloured, mainly 
dolomite middle member. A major problem arises, however, 
in the more westerly structural panels, where no obvious 
tripartite character is demonstrable, and the unit readily 
recognized as Backbone Ranges equivalent is a single, thick 
unit of quartz sandstone and minor mudrocks, treated by 
Blusson (J 971) as Map unit 12. Two different correlations of 
this unit merit consideration. 

Fritz (J 980, 1982) has accepted the view expressed 
(with reservations) by Gabrielse et al. (1973) in text and in 
mapping, that a thick dolomite unit in the core of the Broken 
Skull and South Nahanni anticlines, underlying a thick, 
quartz-sandstone dominated unit, is the middle member of 
the Backbone Ranges Formation. An extension of that view 
to Sekwi Brook equates Map unit II (Risky Formation) with 
the middle Backbone (although the underlying rocks there are 
dark mudrocks with subordinate turbiditic sandstone), and 
Map unit 12 with the upper Backbone. The disagreement 
hinges critically on whether the dolomite unit at these three 
localities is, or is not, the middle member of the Backbone 
Ranges Formation. 

The writer has not seen the sections at Broken Skull and 
South Nahanni anticlines, and no description of the putative 
middle Backbone dolomites at these localities has been 
published. The reservations of Gabrielse et al. (J 973) suggest 
that (at least, at South Nahanni anticline) the dolomites that 
form the base of the exposed section at these localities lack 
the unmistakable coloration of the typical middle Backbone 
Ranges Formation. Certainly, Map unit 11 at Sekwi Brook 
and in June Lake anticline bears little resemblance to the 
typical middle member of the Backbone Ranges. The basic 
characteristics of the two units are as follows: 

"Aiddle member of \t\ap unit Il 
Backbone Ranges Format ion (Risky Formation) 

Thin bedding and lamina tion characteristic Thick and very thick bedding characterist ic 
(but not exc lusive) 

Fresh colours pink to brick-red, cream, pa le Fresh colours grey, pale brown-grey 
purple 

Weathered colours of the limestone are Weathered co lour, mainly pale orange 
similar to fresh; where dolomi t ized, simi lar , (peach), some grey 
or grading to orange shades 

Sands tone not recorded, sandy carbonates Very dolomitic sandstone, abundant to 
minor dominant. Dolomites mainly sandy 

Erosional upper contact reported only at type Erosiona l upper Contac t at all sec tions 
section and Broken Skull and South Nahanni studied 
anticlines 

No ooids or oncoids 

Stromatolites simple and ra re 

Ooids and oncoids prominent (Sekwi Brook) 

Stromatolites widespread and. in part, 
complex and large 

A corollary of the argument that Map unit II (Risky 
Formation) is not correlative with the middle Backbone, is 
that, at western localities such as Sekwi Brook and the June 
Lake structural panel, the middle member of the Backbone 
Ranges is missing (at least as a carbonate unit). Because 
knowledge of the internal stratigraphy of the Backbone 
Ranges Formation is limited, it is not known whether this 
inferred absence is more probably due to erosion, non
deposition, or facies change. 

The arguments presented to date by Fritz in defense of 
his interpretation are not conclusive, nor are those presented 
here as an alternative interpretation. Both interpretations 
should be kept in mind, as alternative working hypotheses, 
until further information is obtained. 

PRECAMBRIAN SECTION AT SEKWI BROOK 

In the Sekwi Brook area of Sekwi Mountain map area (B, 
Fig. 0, Blusson (1970 mapped the basal part of the exposed 
stratigraphic column, below the thick, quartzose, crossbedded 
sandstones of the Backbone Ranges Formation (Map unit 12), 
as Map unit lOb overlain by Map unit 11. This part of the 
column consists of four formations (Figs. 2, 3): a lower 
formation of dark mudrocks, sparse turbiditic sandstones, and 
minor turbiditic limestone, lacking trace fossils (Sheepbed 
Formation); a formation of ribbon-bedded lime mudstone and 
derived dolomite (Gametrail Formation); a formation of dark 
mudrocks with abundant turbiditic sandstones, minor units of 
turbiditic limestone and abundant trace fossils (Blueflower 
Formation); and, at the top, a formation of sandy dolomite 
and very dolomitic sandstone (Risky Formation; Map unit 10. 

Sheepbed Formation . 

Gametrail Formation . 

Blueflower Formation . 

Risky Formation . 

Backbone Ranges Formation . 

. S 
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. BB 

Figure 2. Uppermost Proterozoic formations at Sekwi Brook 
(Fig. 1, B). 
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Figure 3. Stratigraphic section D-B-E (see Fig. 1). Horizontal distances not to scale. 

Sheepbed Formation 

This lowest formation, with base concealed and 
thickness unknown, is a thick unit of turbiditic aspect. In 
addition to brown and dark grey, partly calcareous mudstone 
and shale that occur throughout, units of siltstone are 
prominent, especially in the upper parts of the formation. 
These siltstones are mainly grey, dolomitic, thin bedded and 
rusty-orange weathering, with pronounced platy parting. 
Also present in the upper part are units of dark grey 
limestone (ribbon-bedded lime mudstone, partly sandy and 
locally dolomitized). Slump folds are common in these 
carbonate units, as are slide surfaces truncating bedding, and 
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lenses of limestone-clast, generally matrix-supported 
breccia, interpreted as debris-flow deposits. Bundles of thin 
sandstone beds with planar lamination succeeded by 
unidirectional ripple-drift crosslaminae (Bouma Be units) also 
occur in the upper half. 

In the lower exposures, carbonate beds are fewer; 
instead, thick, massive, graded beds of fine to coarse grained 
sandstone, with rusty weathering carbonate cement and 
abundant carbonate-quartz veinlets, occur in widely spaced 
bundles. Disturbance of depositional geometry increases 
downward toward the core of the faulted anticline that brings 
these rocks to view, with increasing development of an axial
plane, spaced cleavage and the development of lustrous, 



micaceous surfaces, as mentioned by Blusson (1971, p. 9). 
From its relationship to the overlying, unmistakable 
Gametrail Formation, this lowest unit is the Sheepbed 
Formation, in a turbiditic facies much coarser grained, on 
average, and much more proximal in aspect than the facies 
seen near the trace of the Plateau Fault. As in the Sheepbed 
at other localities examined for this study, no trace fossils or 
macrofossils of any kind are present. 

Gametrail Formation 

Above the lower unit of turbiditic clastics at Sekwi 
Brook, and in faulted contact with them (except at the north 
end of the exposed structural panel where the contact is 
interbedded and gradational; Fig. 8), is a 322 m thick 
carbonate unit, consisting of ribbon-bedded lime mudstone 
and, mainly, derived grey dolomite. 

This unit, here named the Gametrail Formation (see 
below), has a regional though discontinuous distribution, and 
occurs in two lithofacies, a platform facies and an off
platform facies (as at Sekwi Brook). At two localities, one on 
Silver berry (South Redstone) River, the other near "Palmer 
Lake" (E and D, Fig. 3), the platform dolomites, partly 
derived from lime grainstones and algal stromatolites, and 
the off-platform facies, characterized by ribbon-bedded lime 
mudstone and derived dolomite, are exposed in lateral 
continuity with one another, eliminating any doubt as to their 
equi valence. At both locali ties, low-angle erosional 
truncation of the platform facies beneath the Backbone 
Ranges Formation is demonstrable. In addition, in the 
"Palmer Lake" area, clastic dykes of coarse quartz sand and 
pebbles fill karstic solution openings that extend as much as 
80 m below the sub-Backbone unconformity. 

Eisbacher (1981, Fig. ll) noted, but did not discuss, a 
carbonate unit at the top of the Sheepbed Formation; Aitken 
(1982, 1984) referred to it as the "Sheepbed carbonate". 

Blueflower Formation 

Above the Gametrail Formation and in conformable, 
interbedded contact with it, is a second formation 
characterized by turbidites, here named the Blueflower 
Formation (see below). It is 450 m thick at Section 81AC-9, 
designated the type section (Fig. 8). The dominant, dark grey 
shale and mudstone are interrupted by sandstone beds that 
are mainly thin and fine or very fine grained, with some units 
of medium and thick, coarse grained beds. Near the base are 
several units of ribbon-bedded limestone. 

The Blueflower Formation of the Sekwi Brook panel 
differs from the Sheepbed Formation of the same panel in 
three main ways: 

a. The content of platy siltstone, prominent in the 
upper Sheepbed, is insignificant in the Blueflower 

b. The bundles of partly coarse grained, turbiditic 
sandstone occurring low in the Sheepbed consist 
mainly of beds that are thicker and coarser than any 
in the Blueflower 

c. The abundant and well preserved trace fossils of the 
Blueflower (Fig. 6b, c), largely assignable to 
Torrowangea? sp. and Planolites sp. 

Risky Formation 

Succeeding the Blueflower Formation, and in 
conformable, interbedded contact with it, is the distinctive, 
114 to 167 m thick formation of dolomite and sandstone 
identified by Blusson (1971) as Map unit II and here named 
Risky Formation (see below). This strongly cliff-forming 
formation has the appearance of a carbonate unit that 
weathers to a distinctive pale orange, or "peach-coloured", 
shade. On close examination, the amount of dolomite, 
including sandy dolomite, is at least equalled by the amount 
of thick bedded, very dolomitic sandstone. 

At Sekwi Brook (Sections 81AC-IO, 14), the uppermost 
beds of the Risky Formation are jumbled and loosened, and 
the siliceous component, possibly together with younger, 
introduced material, appears to be concentrated in pockets, 
as in a regolith. Furthermore, clastic dykes and sills, and 
pockets of coarse grained quartz sand that apparently 
postdate their host beds, occur up to 55 m below the contact 
with the Backbone Ranges Formation/Map unit 12. I 
interpret this as the same karstic erosion surface as that 
described herein as occurring at the contact between the 
Backbone and the Gametrail formations elsewhere. This 
interpretation differs markedly from that of Fritz (1980, 
especially Fig. 7.3; and 1982) and Blusson (1971, p. 9). The 
question is obviously important with regard to correlation of 
the youngest Precambrian formations of the region. 

Blueflower Formation . 

Risky Formation . 

.B 

R 

Ingta Formation (ii-limestone member) . . I 

Backbone Ranges Formation . .BB 

Figure 4. Uppermost Proterozoic formations at "JW1e Lake 
south" (upper part only), and type section of the Ingta 
Formation. 
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PRECAMBRIAN SECTION, JUNE LAKE PANEL SOUTH 

At June Lake south (Sec. C, Fig. 1), the lowest strata 
exposed in the core of the overturned, faulted anticline are 
limestones assigned to the Gametrail Formation, with their 
base hidden. They are overlain by a thick formation of 
mudrocks with turbiditic sandstone and minor limestone, 
containing trace fossils, the Blueflower, which is followed in 
turn by calcareous sandstone and sandy limestone that are 
thinner, distal equivalents of the Risky Formation. 

The Risky is overlain at an abrupt, erosional contact by 
a unit of green and subordinate purple-red shale with thin 
beds of quartzose sandstone and abundant trace fossils and, 
at the top, beds of limestone and dolomite (Fig. 4). These 
strata are named here the Ingta Formation (see below). The 
Ingta is overlain at an erosional contact by the quartzite
dominated Backbone Ranges Formation/Map unit 12. 

GametraH Formation 

The Gametrail Formation at June Lake south forms a 
tight, faulted anticline. The carbonate strata are faulted 
against the Blueflower Formation on the east limb of the 
major anticline, but are in depositional contac t with the 
overlying turbidites on the west limb. 

Ribbon-bedded lime mudstone with thick beds of debris
flow breccia serve to identify the formation, whose exposed 
thickness is at least 30 m. Medium beds are much more c 

prominent than at Sekwi Brook; many of these bear internal, 
millimetre thick laminae. Also present are beds of intraclast 
packstone - wackestone with dolomitized intraclasts. 

Blueflower Formation 

The Blueflower Format ion at June Lake south displays a 
minor change of facies relative to that at Sekwi Brook: at 
the former locality, sandstones are fewer and thinner, and 
thick intervals of mudrocks lacking sandstones more 
prominent. The thickness is not known. In the west limb of 
the anticline, two, non-overlapping, incomplete sections were 
measured, one giving 281 m from the base upward and the 
other 716 m from the top downward. These sections are 
separated by several hundred metres of cover, which possibly 
conceals structural repetitions. The disturbed, eastern limb, 
measured by "range finder and compass" traverse, has an 
apparent thickness of 1300 to 1400 m, with major 
uncertainties. 

Trace fossils are not abundant nor very well preserved 
at June Lake south, because of bedding-plane shear (Fig. 60; 
GSC 10c. C-94099), nevertheless, most units of suitable rock 
type yield a few specimens. The trace-fossil suite is the 
same as at Sekwi Brook. 

Risky Formation 

In the June Lake structural panel, the strata assigned to 
the Risky Formation (84-97 m) consist mainly of very 
calcareous sandstone that is dark grey, fine and very fine 
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grained, in parallel-laminated, medium, thin and very thin 
beds that weather grey . Numerous matrix-supported, 
tabular-clast breccias and conglomerates appear to be debris 
flows, while a blocky breccia virtually identical to one 
described at Sekwi Brook, and believed to be the same unit, 
appears to be a slide mass. Limestone in medium and thin 
beds makes up only 10 to 15 per cent of the formation; it is 
dark grey, very finely crystalline and massive, with traces of 
primary grainstone fabric. The top of the map unit contains 
short columnar stromatolites at some localities. 

The Risky Formation is missing by non-deposition in the 
west limb of June Lake anticline. 

Ingta Formation 

The Ingta Formation is mlssmg from the Sekwi Brook 
panel, and has been studied only in the June Lake panel, 
where it is 256 m thick in the east limb of the anticline and 
220 m in the west limb (at the southern section), and consists 
mainly of interbedded shale and sandstone, with a limestone 
member at the top. The silty, micaceous shales identify the · 
formation by their colour, dominantly green, with subordinate 
units that are a distinctive purple-red. Sandstones and minor 
quartzites are thin, very thin, and medium bedded, with rare 
thick beds; they are pale brown, green, and pale grey, and 
almost entirely very fine and fine grained. Trace fossils are 
abundant and well preserved. 

At the top of the formation in the east limb of the 
anticline is a limestone member 39 m thick, consisting of two 
units of carbonate rock, separated by 7.5 m of clastic rock. 
Fritz (1979, Fig. 3) appears to have miscorrelated these units 
(at the base of his Section 35) with Map unit 11 (Risky 
Formation) in his Section 33; thus, it is apparently the 
carbonates from the Ingta, and not the Risky, that yielded 
the specimen of Protohertzina cf. P. anabarica reported by 
Fritz (j 980) and Conway Morris and Fritz (j 980). In the west 
limb of the anticline, the limestone member is only 5 m 
thick. 

In the east limb of June Lake anticline, the upper and 
lower contacts of the Ingta are erosional, as detailed below. 
In the west limb, no evidence of erosion was observed. 

Fritz (j 982) interpreted the Ingta Formation ("lower 
submember of Map unit 12") as a facies of the ~ member 
of the Backbone Ranges Formation, transitional to western, 
basinal facies equivalents. His interpretation hinges on his 
correlation of the middle member of the Backbone Ranges 
with Map unit ll/Risky Formation, and the obvious 
disappearance westward of the thick orthoquartzites that 
characterize the Backbone Ranges Formation. 

The evidence presented here favours a different 
interpretation: that the Ingta Formation unconformably 
underlies Map unit 12 (the Backbone Ranges Formation 
entire), and is overlapped eastward by the base of the 
Backbone (Fig. 5). The evidence is as follows: 

a. The observed, erosional upper contact of the Ingta 

b. The progressive, westward appearance of new units 
beneath the Backbone Ranges Formation/Map 
unit 12. This is consistent with observed erosional 
bevelling of the Gametrail Formation at D and E 
(Fig. I) beneath the complete Backbone Ranges 
Formation (lower, middle and upper members), and 
with erosional bevelling of both the Risky and 
Gametrail formations, by a single erosional 
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surface, north of Corn Creek in Nadaleen River map 
area. In the latter instance, the formation above 
the erosional surface contains Cambrian trace 
fossils (Rusophycus sp., Phycodes pedum) as 
reported by Fritz et al. (! 983), and may be regarded 
as Vampire Formation (Fritz et al., 1983) or 
Backbone Ranges Formation, incomplete as a result 
of strong onlap (Aitken, 1984). The point is that 
demonstrable bevelling takes place above the 
Gametrail and the Risky, which are parts of a 
conformable succession 

c. The change in ichnofauna between the Ingta 
Formation and the lowest trace fossils in Map 
unit 12. It was precisely this change to an 
ichnofauna of Cambrian aspect that led the 
Precambrian - Cambrian Boundary Working Group 
to suggest placing the boundary "350 to 370 m above 
the base of Map unit 12" (Fritz, 1980, p. 44), that is, 
350 to 370 m above the base of the Ingta Formation, 
in Fritz's (ibid.) Section 33. This study tends to 
confirm that placement, recognizing the boundary 
as a formational contact and an unconformity. It 
may be worth noting that, in the absence of trace 
fossils diagnostic of age, the size of such common 
forms as Planolites undergoes a marked increase 
across the sub-Map unit 12 contact (in the case of 
Planolites, from 1 - 2 mm to 4 mm). 

STRATIGRAPHY AT THE MAJESTY PROPERTY 

Shale-hosted, lead-zinc-silver mineralization has been 
explored by drilling at the Majesty property on Natla River 
(lat. 63°16'18"N; long. 128°27'18"W). The writer visited the 
property briefly in July, 1981, and confirmed that Blusson's 
(! 971) geological map is correct for the vicinity of the claim 
block in terms of the map units recognized by him. 

The stratigraphy below the Backbone Ranges Formation 
is directly relatable to that at Sekwi Brook, and includes the 
following formations: 

Risky Formation 
Blueflower Formation 
Gametrail Formation 
Sheepbed Formation 

Little of the Sheepbed is exposed near the property, 
because the base of the Gametrail dolomites descends to 
creek level a few hundred metres upstream from the drill 
camp. 

The mineralization is in the lower of the two shaly 
(turbiditic) formations at the property (J. Hardy, 
pers. comm., 1981) and was in part reached by drillholes 
collared in the Gametrail, therefore, the host formation is 
the Sheepbed Formation. This observation may be important 
in directing further exploration for Proterozoic shale-hosted 
deposits in the region. 
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DEFINITION OF FORMA nONS 

Gametrail Formation 

Derinition 

The name Gametrail Formation is proposed here for a 
mappable unit of carbonate rocks (mainly dolomite and 
locally relict limestone), that overlies and inter tongues with 
the mudrocks of the upper part of the Sheepbed Formation 
(Gabrielse et al., 1973). It is conformably overlain by the 
Upper Proterozoic (Ediacaran) Blueflower Formation defined 
herein, or, more widely:, unconformably overlain by the Lower 
Cambrian and (?)Ediacaran Backbone Ranges Formation. 

Origin or name 

The Formation is named after Gametrail Creek, which 
drains the core of the mountain block bounded by Natla 
River, Keele River, and Sekwi Brook, in northeastern Sekwi 
Mountain map area, Mackenzie Mountains. The creek flows 
southeast to join Natla River at latitude 63°20'49"N; 
longitude 128°04'51"W. The name, Gametrail Creek, is new, 
and appears on the 1985 edition of the 1 :250 000 scale 
topographic map of Sekwi Mountain map area. 

Figure 6. Significant and representative fossils of the 
Blueflower and Ingta Formations. 

A. Pteridinium sp. from near-basal Bluerlower Formation, 
Sekwi Brook panel, GSC loco C-94062, GSC 6846.'3. 

B. Torrowangea sp. from low in the Bluerlower 
Formation, Sekwi Brook panel, GSC loco C-94061, 
GSC 68464. 

C. Planolites sp. from low in the Blueflower Formation, 
Sekwi Brook panel, GSC loco C-94060, GSC 68465. 

D. Planolites sp. (arrows) from the Bluerlower Formation, 
June Lake panel south, GSC loco C-94099, GSC 68466. 
These fossils are clearly identifiable as metazoan 
traces, despite smearing by bedding Slip. 

E. Planolites sp. from the basal 4 m of the Ingta 
Formation, June Lake panel south (Fig. 1, C), GSC 
loco C-94090, GSC 68467. 

F. Cochlichnus serpens, from the Ingta Formation, 
157.5 m above the base, June Lake panel south, GSC 
loco C-94086, GSC 68470. 

G. "Neonereites-like trails", GSC loco C-94090, 
GSC 68468, same locality as E. 

H. Scolicia s.1., GSC loco C-94090, GSC 68469, same 
locality as E. 

All photographs use a common scale bar graduated in cm 
and mm (see B, D, G), or parts thereof. 

All figured specimens are stored in the National Type 
Collection of Invertebrate Fossils, Geological Survey of 
Canada, Ottawa. 



11 



Type and reference sections 

The type section of the Gametrail Formation (Section 
81 AC-I 0, in original field notes) is near the head of the first, 
major, west-flowing tributary of Sekwi Brook, 5 km above the 
mouth of the tributary, at latitude 63°25'45"N; 
longi tude 128 ° 26'OO"W (Fig. 8). The line of section follows a 
steep guUey that bisects a prominent mountain spur, and 
exposure is excellent. 

A reference section is also designated here for the 
Gametrail Formation, to illustrate the platformal facies. 
This section, field designation Section 77 AC-33, has its mid
point a t latitude 64°32'OO"N; longitude 129°35'OO"W, in Mount 
Eduni map area. It is especially important in that, in the 
immediate vicinity, the slope facies of the formation can also 
be studied, including olistoliths one kilometre or more in 
length, that slid intact into the contemporaneous shale basin. 

Description 

A majority of the stud ied sec tions of the Gametrail 
Formation, including the type section (see below), are in a 
grey dolomite facies of deep water, slope origin, 
characterized by thin, planar bedding. In this facies, nearly 
all beds thicker than 10 cm bear traces of a relict, matrix
supported, rudaceous texture, and appear to be amalgamated 
and resedimented beds. Lenticular and "beaded" beds, and 
slide surfaces that truncate bedding either from above or 
below are common, penecontemporaneous folds less so. 
Where undolomitized, the characteristic thin beds are lime 
mudstones. Supply-grading of quartz sand grains in rare 
sandy beds, and partial Bouma sequences identify this "ribbon 
bedded" facies as turbiditic in origin. The thicker, massive 
beds are generally identifiable as debris-flow breccias. 
Distinctive white, medium to coarse crystalline dolomite, 
disposed in parallel sets of short gash veinlets, is highly 
characteristic of the dolomitized, ribbon-bedded facies. This 

type of late-developed dolomite is informally referred to as 
"presquilite" in field descriptions, because of its occurrence, 
familiar to many, in the Middle Devonian Presqu'ile Dolomite 
of the Pine Point lead-zinc district of Northwest Territories. 

A less widely preserved facies (because of 
northeastward erosional bevelling) is a platformal facies 
characterized by medium and thick bedded grey dolomite 
with relict grainstone textures, including oolite, and well to 
poorly preserved algal stromatolites. At a number of 
sections studied, the Gametrail Formation consists of a lower 
member of the ribbon bedded facies overlain by a member of 
the grainstone - stromatolite facies. 

The Gametrail is everywhere a resistant, feature
forming formation. 

Boundaries 

The Gametrail Formation is in conformable, 
interbedded contact with dark mudrocks of the underlying 
Sheepbed Formation. The contact is drawn above the 
transition interval of interbedded mudrocks and carbonates , 
and at the base of the thick unit of essentially continuous 
carbonate rocks. The physical relationships strongly suggest 
that the contact is intertongued and diachronous. 

The upper contac t is abrupt, concordant, and apparently 
conformable. It is drawn where relatively recessive
weathering, dark-coloured mudrocks, or dark, ribbon-bedd ed 
lime mudstones, commonly sandy and interbedded with dark 
shales, overlie resistant, pale weathering dolomite, or, rarely, 
relatively massive, resistant, lime mudstones. At Sec tion 
79AC-24 (Fig. 7), the contact is locally erosional, but 
because the overlying beds display antidune bedforms 
indicative of upper-flow-regime current velocities, this 
erosion was probably submarine and penecontemporaneous 
with deposition. 
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Figure 7. Comparison between stratigraphic nomenclature of this report and nomenclature published previously. The columns 
for the Goz Creek - Com Creek area incorporate interpretations published since completion of this manuscript. 
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At several localities, the upper contact of the 
Gametrail is a regional unconformity beneath the much 
younger, Lower Cambrian and (?) latest Proterozoic 
Backbone Ranges Formation. 

Historical backgrolUld 

The rocks here assigned to the Gametrail Formation 
have received little attention in geological maps and 
literature. Gabrielse et al. (1973), considered the Sheepbed 
Formation to be " ... the youngest Proterozoic rocks exposed 
in Mackenzie Mountains within (their) report area", and made 
no mention of carbonate strata in their definition of the 
Sheepbed. Indeed, the Gametrail Formation outcrops only 
rarely in Wrigley Lake and Glacier Lake map areas, but the 
writer has studied two sections of the Gametrail in that 
country (A and E, Fig. I). Similarly, Eisbacher (1981) 
considered the Sheepbed to be the "highest Windermere 
Formation in the region". 

Blusson (197 I) recognized the Gametrail Formation as 
the middle carbonate unit in his Map unit lOb, but did not 
map it separately (Fig. 7). Eisbacher ([981, Fig. I I) 
illustrated an occurrence of carbonate rocks above the 
Sheepbed Formation in Mount Eduni map area, but did not 
comment on it. Aitken (198lj.) referred briefly to the 
Gametrail under the informal designation, "Sheepbed 
carbonate". 

Dimensions 

The Gametrail Formation is exposed at scattered 
localities disposed along an arc extending from northern 
Glacier Lake map area, through western Wrigley Lake and 
Mount Eduni map areas, to central Nadaleen River map area. 
It is 322 m thick at its type section and 21lj. m thick 
(preserved thickness) at the reference section of platformal 
facies, in Mount Eduni map area. In northern Glacier Lake 
map area (E, Fig. I), the Gametrail is bounded above by an 
unconformity beneath the Backbone Ranges Formation, but 
the thicknesses measured suggest pronounced thickening at 
the platform edge, from about 107 to about 170 m. In the 
Corn Creek area of Nadaleen map area, Wernecke Mountains, 
the Gametrail is 72 m thick at latitude 6lj.°lj.3'lj.9"N, 
longi tude 132 0 5lj.'12"W, and in a section 12 km to the 
northwest about 100 m. 

Age 

The age of the Gametrail Formation is very late 
Proterozoic. It postdates the uppermost Proterozoic glacial 
sediments (whether these are taken to be the Shezal 
Formation or tillites at the level of the Keele Formation, 
referred to earlier). It is barren of trace or body fossils, and 
is immediately overlain by turbiditic mudrocks, limestones 
and sandstones (Blueflower Formation) with abundant, simple 
trace fossils and sparse elements of an Ediacaran fauna 
(Hoffman, 198 I). 

Sheepbed Formation . .S 

Gametrail Formation . . G 

Bluet/ower Formation . .B 

Risky Formation . R 

Backbone Ranges Formation . .BB 

Type section of Gametrail . Ig 

Type section of Bluet/ower. .Ib 

Type section of Risky . IT 

Figure 8. Geological map (air photo base) of the type 
sections of the Gametrail, Blueflower and Risky 
formations. 

Dotted lines indicate other informative sections studied in 
the immediate area. National Air Photo. Library, part of 
air photo A13416-272. 
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Correlation 

Upper Prot e rozoic carbona te formations of t he 
Cordillera are, as yet, insufficiently well dated to justif y 
correlating the Gametrail Formation beyond the Mackenzie 
and Wernecke mountains. It is instruc tive that attempts to 
correlate t he youngest Proterozoic carbonate formations 
along the length of the Cord illera in Canada and even beyond 
have overlooked the Gametrail and Risky formations. 

Having recognized the Gametrail Forma tion ("Sheepbed 
carbona te") in the eastern Wernecke Mountains (localities A 
and B, Fig. 2, in Aitken, 1984), the author corre lated it with 
the "Unnamed dolostone unit" of Fritz et al . (1983). In June, 
1984, Guy Narbonne kindly guided the author over Sec tion 8 
of Fritz et al., and it is clear that the Unnamed dolostone 
unit is not the Gametrail Formation and, accordingly, that 
the clastic formation underlying it is most unlikely to be the 
Sheepbed, contrary to the author's earlier conclusion. 

Genesis 

Inter pretat ion of the genesis of the Gametrail 
Formation is straightforward. At basinward (southwestern) 
loca lities, the abundant evidence of mass-movement on 
slopes (debris-flow breccias, slide surfaces, 
penec ontemporaneous folds, and the overall resemblance of 
bedding style to t hat of other, documented occurrences) and 
the absence of "shallow water" rocks and structures, clearly 
point to or igin on a submarine slope in "deeper" water. At 
northeaste rn sections, the presence of a lgal stromatolites, 
thick bedded, c rossbedded grainstones, fenestral fabri cs , 
teepee structures and suncracks, points clearly to origin on a 
very shallow water, partly intertidal, marine carbonate 
platform. 

Progradation of the carbonate platform is demonstrated 
by those sections at which the ribbon-bedded slope facies is 
overlain by the platformal facies. 

Unit 
No. 

14 

Sec tion &IAe -IO 

Type Sec tion of t he Ga me trail r- ormat ion 
(Mid- point 01 the sect ion is at !at. 63° 25'45"N; long . 128°26'OO"Wl 

Note: The inJormal rock name "presquili te" is used 
here to denote il type of dolomite part icul arl y 
charac teristic of the Gametra il Fon nation, bul a lso 
widel y distribute d , bo th geographi c a ll y a nd t hrough 
out the geological co lumn. The de fini t ive ele ment 
in the "presqui lite" fabric is short , le nt icular gash
ve inlct s of rn illilne tre to (rare ly) centimetre scale, 
filled with wh i te, c r ys ta lline do lomi te th a t is 
coar ser than the mat r ix dolomi t e. C harac teri st ic
ally , these gash-veinle l s occ ur in parallel sets, 
i nc lined to the plane o f bedding; l ess com monl y, the 
ve inlets form se ts par allel to bedding. T he name is 
sugges ted by the well-known Presqu'ile Do lomi te 
(M iddle Devoni .ln) of the Pine Point l ead- zinc 
dis tri c t of Northwest Terri tor ies, of which t his 
f abr ic is parti cularly charac teris t ic. Each use 01 
the coined ter m saves a par agraph of repetitive 
descr ipt ion. 

Descr iption 

Bluellower Formation 

R ecess ive weat her ing :lnd poorly exposed here. Basal 
beds are plat y , shal y li me m udstone wi t h in ter beds 
of dark grey shale. Upward, very thi n beds o f pl at y , 
do l om i tic siltstone and sandstone appear , and about 
15 m abo ve t he base, very thin, normall y graded 
beds o f tur bi di t ic sands tone. 

Thi ckness in metres 
To ta l f ro:n 

Uni t 
base 

Gamelrail Forma t ion 

20 Dolomi te: pale gre y , finc cr yst.l lli ne, mainly sandy 
(quartz sand); mainly :nediurn and thick bedded, 
beds cO lnmonl y " beaded" or l ent icular. The fabric 
appears to be grains tone, largely destroyed by 
white, cr ysta lline dolomi t e (small-sca le 
"prcsquili t c" ). Tops o f beds commonly bear sma!! 
mounds; if these are bioher ms, all evidence is 
destroyed. Subord inate, th in sub-uni ts o f ri bbon
bedded dololni te, as below. The dolomite is gre yish 
pink where ina t ure l y wea ther ed. Thickness 
appr ox imate 

I';) Covered: recessive weathering. Thickness .lpproxilnal c 

IS Limes tone: ribbon- bedded l i me In udstone, fl aggy 

17 Dolomite: basa l 1. 5 m are dololl1ite , 35 IIni t 12. The 
r cst is J single , massive bed, with er osi onal and 
load-c asted base, 01 dolomite, as below . Rare, 
tabular, "float ing" clasts are d iscern ible. This is a 
dolomitized, debr is- fl ow brecc ia; i n Outcrop to the 
sou t h, it is at l eJst 3 m thick 

16 L imes tone: ribbon-bedded l ime mudstone, sandy at the 
top. In the In iddle, a recess ive weather ing , Co vered 
nOtch 

15 Dolomi te: as Unit 12; strong developlnent of coar se 
crys tall ine, wlli te dololni te, " presqui l i tc" 

110 Covered: cl recess,,"'e weat hering no tCh; floa t 01 brown-
grey shale and pla : y silt stone 

13 Dolomite: as below, r ibbon-bedded, ve r y thin bedded, 
flaggy, weathering br ownish grey 

12 Dolomite: pale grey, fine crys t.3.Jllne, grey wea ther ing; 
Inaln l y i rregularl y medium and t hick bedded, panly 
sandy. Development of whi te dololnite 
("prcsqui lite" on a Slna. ll scale ) has destroyed Inost 
o f t he pr i lnary te xt ure , bu t traces 01 "f loa t ing", 
sand- .lnd pe bble-sized grains are present. A bundle 
o f debris-flow breccias(?) 

II Covered: recessi ve wea thering, on route o f Ineasure-
Inent. In outcro ps o Ose t to the nort h , t he m iddle 0 1 
the unit (2 Ill ) i s exposed and consists 0 1 th in bedded , 
I laggy, sandy dolOlni t e beds. These are [}ourna t~, 
BC, and ABC sequences, with both si ze- and supply
grading of quart z sand grains 

10 Dolomite: pale grey, fin e c r yst,J lline, partl y sandy; 
appe.lrs to be mainly do lomi t ized grainstone; 
mediUlTl bedded, massi ve , weathering yello wish gre y. 
Rar e, f loJ t ing , flat pebb l es . One weathered surface 
rev eal s ooid gra inst()n~ t c)( t ure. Upward, ex 
grail\St one ..ll terna tes w it h an increasing proporti on 
of ribbon-bedded dolomite 

At the base, rere 'li sive weatheri ng, cover ed (2m), with 
floa t of sha le, as below . Higher, laminated and thin 
bedded , ribbon-bedded dolomite, fl aggy , wit h Ininor 
interbeds and thi n sub- units o f shale 

Basal :.l nj l o f a !najor , recessi ve weather ing mClnber 
(uni ts 8, 9). Ribbon- bedded lime mudstone, par tl y 
lenti c(liar bedded, above 2.5 m of mostl y covered, 
f issile, brown, ca lca reous sh31e 

Dolomite: as Uni t J. Appears thin to thi ,:;': bedded, but 
is ma inly r ibbon-bedded. Three th i ck beds, 
internally ," ass i vc, rn ay be debrt s- fl ow breccias, but 
texture is destroyed. Locall y , at t ~1e lap, ribbon
bedded limes tone is preser ved 

Sedi lnent ar y breccia (debris- fl ow). Dolomi te .:a s below, 
i n a single , :n.)s::.i vc bed, with aoundant , 
recogni zable, .. lngvlar, matri x-supported dolomit e 
cl as ts 

t\ major clif f -former. "Ri bbon dolomit e", as Unit 1, bu t 
here, the appearance is 'l1ed ium bedded and rni nor 
thick bedded . Invaded thr oughout by coarse 
c r ys talline whi te dolomite , in "prcsqui l ile" I orIO. 
I\ bove 52 In fro lO the base, wavy and lent ic ular 
bedding i s notdolc, as J.re orange wea ther ing p.:lt c hes 
(ierrodolomite?). A bove 69 In Irol n the b .. lSI~ . lIluc h 
o f the "presquil l te" lamination is paralle l to bedding , 
rat her than inc l ined. fn l onger views, ,) few, w ide l y 
spaced trunca t ion s.J rf accs (s lide surf aces? ) <.ire 
vis ible 

Dolomi te: as be low, but in ver y thin bed: , .1rld laln inae; 
pla t y 10 sha l y, recessi ve weathering. In the Iniddle , 
a bundle of Inedium beds. I)edd lng pl anes and 1011"')r 
shaly dololnite wea ther dull red 

Dolomite: dar k gre y , weather3 dull yellow and gre y; 
Itne cr ystalli ne , Inamly thin bedded, .n inor very thin 
~eddt 'd; bedding pl anar. Thicker m ass>:!..; are 
amatgam3t ed beds wi t h flowage folds (~,j sa l 12 in 
onl y). In terbeds o f dark gre y shale occ ur in In inor 
bundles. rrorn 8 In abo ve base upwar d, abundant 
l enses, 1 to 5 em t hick, o f black chert. Ext ensi ve l y , 
but not en ti re l y converted to "presquilite". Bedding: 
stri ke 0 14°, dip 36°cast 

16.7 322. 2 

3. 0 305.5 

3. 0 302.5 

J.7 299 . 5 

12. 3 295 . 8 

6.2 283 .5 

J .8 277.3 

6.4 27J. 5 

7 . 8 267. I 

I" .8 2,.:;1 .3 

9.7 244.5 

13 . 0 234. 8 

7. I 22 1. 8 

37 . 0 214.7 

6. 8 177 .7 

95.6 170.9 

13. J 75. 3 

42.8 62. 0 



Recessive weathering, covered at top. Limestone: 
dark grey lime mudstone, laminated, very thin and 
thin bedded, large ly argillaceous, shaly 

A resistant unit, basal Contact covered. Dolomite: 
grey, fine c rysta lline, completely and intensely 
converted to "presquilite"; thick, medium and minor 
thin bedded. Scoop-shaped slide surfaces are 
widespread. Pods of reli ct limestone (as Unit 2). 

Sheepbed Formation 

Description of the uppermost eight units of the 
Sheepbed is presented to illustrate the interbedded 
nature of the Sheepbed - Camet rail contact. The 
formation is recessive weathering, and forms 
sombre, talus-littered slopes. 

Siltstone: brown, argillaceous, dolomitic, finely 
parallel laminated, platy, with partings and 
interbeds of dark grey shale. Vlinor rock types 
occur throughout , as folJows: 

Rare, thin beds of dolomitic sandstone, 
commonly normally graded 

Bundles of very thin , planar beds of argillaceous, 
very fine crystalline dolomite, as below 

Matrix-supported, dehris·flow breccias, with 
s labby limestone clasts 

Graded, 15 cm beds of limestone with oncoids 
a nd ooids as phenoc lasts 

Flow-folding is prominent in the basal 18 m, less 
so above. The uppermost 15 m is richer in 
mudsto ne/shale, with muddy debris-How 
breccias, and is poorly exposed 

Unit 8 is poorly exposed at the base, becoming 
more resistant and well exposed higher 

Mudstone: as Unit) 

A confusing, interbedded mixture of: 

Dolomi te: as Uni t 5 

. \l.uds!one: as Unit 3 

Shale: brown, ca lcareous, flaky, with minor lime
stone, a~ Unit 4, 

Rare, thin, normally graded beds of fine to very fine 
grained quart7. sandstone. 

Evidence of 5lope~failure occurs throughout the 
Unit. 

Dolomite and shale 

Dolomite: dark grey, finc c rystalline , weathering pale 
orange, bedded as the limes tone below, but with 
more mediurr. beds. 

Shale: dark grey (30% below, increasing upward). 

All 01 the s lope-failure structures of Unit 4 
repeated; many, metre-scale slide-masses 
present. Unit is poorly exposed. 

Limestone: as Uni t I, but becoming yellow weathering 
upward. The basal 2 m is a folded and refolded 
slide-mass. Two massive metre-scale slides or 
debris-flows with scaly fabric oc:c:ur higher. Upper 
part poorly exposed 

Mudstone: brown, dolomitic, partly sandy, weathering 
brown and yellow. Indistinctly thin bedded, scaly; 
bedding-parallel fracture dominates. Several 
metre-scale, jumbled, massive slide-masses. Unit is 
poorly exposed 

Dolomite: dark grey, fine and very fine crystalline, 
thin and medium bedded, yellow weathering. 
Bedding is planar. "Scour-and-fill" surfaces on a 
scale larger than bedding are probably slide 
surfaces. Several medium beds with scaly fracture 
and matrix-supported rudite fabrics are undoubtedly 
debris-flows. Some dolomite beds are very sandy 
(quartz sand) 

Limestone: dark grey lime mudstone, weathering grey, 
yellow-grey; th in and very thin, minor medium 
bedded. Planar and very lenticular bedded; the 
lenses tend to display confused bedding and are 
probably slide masses. Very minor partings of grey 
shale, and a trace of intraclast packstone. 

8edding atti tude of Unit I: strike 176°, dip 41° 
eas t. 

Downward, exposure is sparse. 

7.2 19.2 

12.0 12 .0 

49.7 177 . 0 

18.0 127.J 

16.5 109. J 

25 .0 92.8 

16.0 67.8 

36.0 5t.8 

4.5 15 .8 
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Section 77 AC-33 

Reference Section for the Gametrail Formation 
(Mid-point of the section is at lat. 64°n'OO"Nj long. 129°3YOO"W) 

This section is chosen as a reference section because it 
illustrates the platformal (platform-edge) facies of 
the Gametrail, which is in a slope facies at the type 
section. Directly across the valley to the 
southwest, the Gametrail Formation occurs on ly as 
olistoliths of ribbon-bedded dolomite (slope facies) 
measuring hundreds of metres in length and tens of 
metres in thickness, embedded in dark grey 
Sheepbed mudrocks. 

Backbone Ranges Formation 
(basal beds only) 

Only the basal beds of the Backbone Ranges are 
preserved here in structural continuity with the 
Gametrail. Immediately upslope, a normal fault, 
northeast-side-up, repeats the Gametrail Formation 
and, in sequence, the Backbone Ranges. All three 
members of the latter formation, lower, middle and 
upper (Gabrielse et al., 1973) a re present in the 
immediate vicinity, in thei r characteristic 
manifestations. 

Sandstone: at the base, pale grey, fine grained, poorly 
sorted, silica-cemented, medium bedded; grades 
upward to quartz-pebble conglomerate (mode 
4 mm), with ferroan calcite cement 

Basal contact is erosional. Clas ti c dykes filled with 
quartz-pebble conglomerate are up to 20 cm wide, 
and extend at least 12 m downward from the 
contact. 

Gametrail Formation 

The Gametrail Formation is res istant , forming grey and 
yellow-grey weathering cliffs. 

In views from a few hundred metres distance, much of 
the formation (at least the grainstone units, No.'s 4 
to 9) is seen to be composed of metrc-scale, foreset 
beds, inclined at more than 20° to the paleo
horizontal. The inclined bedding is not apparent to 
an observer standing on the outcrop. The {oreset 
beds reveal a depositional paleo-re licf of over 100 m 
at the advancing edge of a prograding, carbonate 
platform . 

Breccia: mass of angular fragments of dolomite as 
Unit 12. Debris flow or so lution·brcr:r:ia 

Dolomite: very fine crystalline, in alternating pale 
grey and dark grey, 1hin beds, locally pinkish grey. 
Indistinct, wavy laminae, confirmed as crypt algal in 
upper fault block. Small slump-folds throughout. 
Quartz- and dolomite-filled vugs widespread 

Dolomite: pale to dark grey, vcry fine crys talline, well 
laminated. Laminae are generally disturbed 
(slumped) and partly brecciated. 12 m above the 
base , an apparent pocket (pull-apart?) filled with 
kinked bUI non-brecciated, finely laminated 
dolomite, with a few angular clasts . One Z} cm bed 
is sandy (quartz sand) 

Breccia: angular clasts of dolomite as below (slump
breccia?) 

Dolomite: as below, but ma inly medium bedded, wi th 
minor thin and (upward) thick bcds. Local good 
preservation of oolitic fabric 

Dolomite: as below, less affected by dolomite veins 
and vugs, but tabular I dolomi te-filled vugs are 
aligned with bedding. Locally, white chert and 
silicified dolomite preserve an intraclast/superficial 
oolite grainstone texture. 17 m above the base, an 
apparent slip-surface truncates (from below) )0 cm 
of laminated dolomite 

Dolomite: grey, fine and medium crystalline, laminated 
(cryptalgal??), deformed and brecciated; weathers 
as surrounding grainstone 

Dolomite: as Unit 4; a reli ct , ooid grainstone texture is 
very locally discernible. Vugs and gash~veinlets 
filled with very coarse crystalline dolomite are 
common. Pyrite occurs locally 

Dolomite: as Unit Ji intensely deformed, base irregular 

Dolomite: brownish grey, medium c rysta lline , with 
traces of a relict grainstone texture; nonbedded 
(resedimented?>, weathers pale brownish grey, 
blocky, massive , loca lly dusky red. Base of unit is 
load-casted and locally injected into underlying 
breccia, and locally truncates underlying lamination 

Dolomite: as below, but almost entirely crumpled into 
box and chevron folds. Folding locally passes to 
brecciation 
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Dolomite: as below, but locaiJy silty and dusky red. 
Suncracks a nd small, blis ter · shaped algal 
stromatolites are presen t . Part ings be tween 
cryp talgal laminae a re grey-green , argi llaceous. 
Slump- fo ldi ng o f 50 c m th iCk bundles o f lami nae is 
general. Upward . minor , thin , n a t -pe bble brecc ias 
and ques tiona ble teepee s tr uc tures are present. One 
scour -and-fill is 14 c m deep 

Dolomite: pa le gre y, brownish grey. fjn~ crys ta lline . 
reddened near frac tures; wea thers dull orange. 
loca lly dusky red; entire ly crypt a lga l la minite, wi th 
mudcrac ks throughout . Laminae a re locall y 
crumpled and tr unca ted , as it by sliding, wit h some 
breccia t ion . Deformation increases upward. 

Un it I overl ies a covered in terval whose top appea rs to 
correspond c losely to the top o f the Sheepbed 
Forma t ion (da rk grey sha le at ou tc rops in the 
vi c inity). 

Blueflower Formation 

Definition 

15 . 0 27.0 

12 . 0 12.0 

The name Blueflower Formation is proposed here for a 
mappable unit of recessive weathering, marine strata, 
consisting mainly of dark-coloured mudrocks with a 
subordinate content of limestones and sandstones of 
turbiditic aspec t, and mass-flow deposits such as pebbly 
mudstones. It overlies the Upper Proterozoic Gametrail 
Formation with apparent conformity, and is conformably and 
gradationally over lain by the Upper Proterozoic Risky 
Formation. 

Origin of name 

The formation is named after Blueflower Mountain, a 
prominent peak in the area, elevation 7541 feet , 
latitude 63°20'04"N; longitude 128°19'16"W, overlooking 
Natla River to the south. The name is new, and appears on 
the 1985 edition of the 1 :250 000 scale topographic map of 
Sekwi Mountain map area. 

Type section 

The type section of the Blueflower (Section 81 AC-9 in 
field notes) is continuous with that of the overlying Risky 
Formation, and is one kilometre south-southeast of the type 
section of the Gametrail Formation (Fig. 8), at 
latitude 63°25'25"N; longitude 128°25'OQ"W (mid-point of 
section). The gully chosen for the line of the lower part of 
the sec tion is the most southerly in the cirque providing 
exposure of the top of the Gametrail Formation and hence, 
the base of the Blueflower. In the upward course of 
measurement of the sec tion, the line was twice offset 
southward on distinctive units, to reach more continuous 
exposures in adjacent gulleys. 

Most of the paleontological material from the 
Blueflower Formation was collected at Sec tion 79AC-24, 
2.5 km south of the type section (Fig. 8). This sec tion 
provides broader outcrops and more bedding-plane e xposures 
favourable for the search for fossils, but, especially in its 
upper half , broad, covered intervals and structural 
uncertainties impair its suitability as type section. 
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Description 

The Blueflower Formation is a recessive weathering 
unit consisting mainly of fissile shale and lesser, nonfissile 
mudstone that are dark grey to black, partly silty, partly 
pyritic, and partly calcareous. The mudrocks weather grey to 
black and brown. The subordinate rock t ypes, quartzose 
sandstone, limestone, and mass- transport depOSits, give the 
formation its distinctive charac ter. 

Sandstones in the lower three quarters of the form ation 
largely display the characteristics of partial or complete 
Bouma sequences, and hence are interpreted as turbidites. 
The dominant sandstone beds are thin and very thin beds and 
laminae that interrupt the prevailing mudrocks. These are 
fine and very fine grained, are not usually detec tably graded, 
and commonly are Bouma BC units. Their bases commonly 
bear flute- and groove-casts, and the thicker beds, load casts. 
These beds have commonly undergone post-depositional 
flowage that produced extremely attenuated (fluidized) folds; 
in extreme examples, they are rolled into pseudonodules. 
Medium beds and the uncommon thick beds of sandstone are 
generally coarser grained and commonly graded (Bouma A 
units); for instance, coarse grained at the base to fine grained 
at the top. The graded or ungraded, basal, A division is 
commonly succeeded by a plane-parallel laminated B division, 
and, more rarely, by a finer gra ined, C division with waning
current ripple marks. These beds commonly have erosional 
bases with sparse flute-and groove-casts, and prominent load 
casts. Several coarsening-upward, thickening-upward cycles 
are apparent at the type sec tion. 

In the upper quarter, although a few sandstone beds 
with turbidite characteristics persist, the sandstones, here 
much more prominent, even dominant , are mainly medium to 
thick beds of fine grained sandstone with dolomite cement. 
They characteristically display plane-parallel lamination or 
low-angle crosslamination, and sole markings are rare. 

Limestone, other than as clasts in mass-flow deposits, 
is confined to the lower third of the formation. In the Skewi 
Brook area, these limestones are ent irely thin bedded, rarely 
medium bedded lime mudstones, largely planar bedded, but 
partly lenticular bedded. Where a small content of quartz 
sand is present, it is usually supply-graded (content 
diminishing upward within each bed). These limestone beds 
are interbedded with dark-coloured shale and minor, usually 
thin, beds of turbiditic sandstone. A very few, thick, massive 
beds of grey, orange weathering, sandy dolomite occur near 
the top of the formation; these forecast the transition to the 
overlying Risky Formation, and might be viewed as tongues 
of the Risky. 

Mass-transport deposits include deformed slide-masses 
of mudrocks, with or without sandstone; bouldery debris-flow 
deposi ts; and exotic boulders. The exotic boulders, and clasts 
in the debris-flow paraconglomerates, are entirely of 
carbonate rocks of shallow water aspect, including algal 
stromatolites, grains tones, and cryptalgal laminites; these 
clasts occur only in the lower three quarters of the type 
section. 

BOImdaries 

The basal contac t of the Blueflower is abrupt, 
concordant, and appare ntly conformable. Locally observed 
erosion is considered to be the product of high-velocity 
turbidity currents, a s noted at sub-turbidite contacts within 



the Blueflower. No karst features nor evidence of 
weathering have been observed. 

The upper contact is interbedded and conformable. It is 
drawn where thick, massive beds of sandstone and/or 
dolomite assume clear dominance over mudrocks. 

Historical background 

Like the Gametrail Formation, the Blueflower has 
received little attention. It is the upper part of Blusson's 
(1971) Map unit lOb (Fig. 7), and was referred to informally 
as "Upper turbidites" in Aitken (1984). A clastic formation, 
homotaxial with the Blueflower but lacking turbiditic 
characteristics, that occurs in the Corn Creek area of the 
eastern Wernecke Mountains, was briefly described and 
figured by Aitken (1984, Fig. 2, locality B); its correlation 
therein with Siltstone unit 1 of Fritz et a1. (1983) is now 
known to be erroneous (Narbonne et aI., 1985). 

Dimensions 

The Blueflower Formation has been studied in its 
typical aspect only in the Sekwi Brook and June Lake 
anticline areas of Sekwi Mountain map area; homotaxial 
strata in central Nadaleen River map area, Wernecke 
Mountains, are of different facies. 

The formation is 450 m thick at the type section in the 
Sekwi Brook area. A measurement of 520 m at Section 
79AC-24 nearby (Fig. 8) is suspect, because of large covered 
intervals and possible structural complications. In southern 
June Lake anticline, it is at least 1000 m thick, but it has not 
been possible to measure a complete, unfaulted section. The 
homotaxial clastic strata in central Nadaleen River map 
area, of shallow water facies, are 190 m thick where studied. 

Age 

The Blueflower Formation carries an Ediacaran fauna, 
and is latest Proterozoic. Hofmann (1981) reports the body
fossils Inkrylovia sp. (a pteridiniid), and Sekwia excentrica (a 
medusoid), and the trace fossils Gordia sp., Torrowangea sp., 
and several problematica. A specimen of Pteridinium sp. 
(GSC 68463; identification by M. Fedonkin) was found in the 
basal unit of the formation. All of these fossils were 
collected from Section 79AC-24 (Fig. 7). 

Correlation 

Correlation of the Blueflower Formation beyond 
Mackenzie Mountains and Selwyn Basin is not attempted. 

As discussed earlier, Fritz (1982) correlated Map 
unit 11 (here Risky Formation) with the middle member of 
the Backbone Ranges Formation. If that view is correct, the 
Blueflower Formation must be a basinal facies equivalent to 
the lower member of the Backbone Ranges. Reasons are 
given on an earlier page for doubting Fritz's correlation, but 
the case remains unresolved. 

Because of its position below redbeds near the 
Precambrian-Cambrian boundary, its turbiditic character, 
and a small content of quartz granules in some beds, the 
Blueflower is very probably a correlative of part of the 'Grit 
unit' of Selwyn Basin (Gabrielse et al., 1973). It appears to be 
a distal facies of the 'Grit unit', and as such, has important 
paleogeographic implications. 

Genesis 

The Blueflower Formation in the Sekwi Brook area is 
mainly an assemblage of deep water mudrocks punctuated by 
sandstones and limestones of turbidity current origin, and by 
mass-transport deposits. Exotic boulders and thick, coarse 
debris-flows are unlikely to have been deposited any great 
distance in front of the toe-of-slope. Accordingly, the thin 
bedded turbidites interleaved with the mass-transport 
deposits are considered to be of upper fan origin, despite the 
lack of known channels. 

The upper half of the formation is a shallowing-upward 
sequence, recording the progradational deposition that 
provided a shallow platform on which the succeeding Risky 
Formation could be laid down. 

In the June Lake structural panel, sandstone and 
limestone beds are in general fewer and thinner, and debris
flow deposits less common. These facts suggest an 
environment more distal than at Sekwi Brook. 

In an unpublished study under the writer's direction, 
Martin Teitz determined that flute casts in the Blueflower 
display a single, well defined, northward-directed mode, and 
that slump-fold axes display a pronounced maximum oriented 
east-west. Thus, both paleoslope and paleocurrents were to 
the north during Blueflower deposition. 

The alternation of calcareous and siliciclastic turbidites 
in the Blueflower Formation, and the presence of boulders of 
shallow water carbonates, create a strong impression that 
two separate sources of sediment, one a major source of 
siliciclastic mud, silt and sand, and the other a 
contemporaneous carbonate platform, shed mass-flow 
deposits into the Blueflower basin. 

Unit 
No. 

Section 81 AC-9 

Type Section of the Bluetlower and Risky formations 
(Mid-point of the section is at lat. 6Jo25'2 501N; long. J2So25' OO"W) 

Description 

Backbone Ranges For ma tion 

The Backbone Ranges Formation is about as resi stant as 
t he Risky, but more ledgy. less "monolithic" in 
outcrop. The Risky - Backbone contact is generall y 
marked by a recessive notch. 

Sandstone and quartzite: alternatel y yellow, pale· 
brown weathering, with carbonate cement, and 
white, white weathering, with silica cement; 
medi~m grained, well 10 poorly sorted; thick bedded, 
massive 

{not measured; sect ion continues upward on dip slope} 

Erosional contact; see description of upper part of 
Unit 9, below. 

Thic kness in metres 
Total from 

base Unit 

17 
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Risky Formation 

The Ri sky is expressed topographically as a major cliff~ 
fo rmer of "monolithic" aspect. The recessive 
weathering Un it 6 forms a subtle, persistent notch. 
The dull yellow to dull orange cliffs of the 
formation form an easily mappable entity. 

Dolomite: very pale grey. very fine crystalline, very 
sandy, partly with many, sub-millimetre, smoothly 
ovoid vugs (leached ooids?); weathers orange-pink~ 
grey; very thick bedded, massive, beds lacking 
internal s tructure e)(cept indistinct, local cross
lamination 

13.5 m above the base, a 1.5 m thick, massive bed of 
sandy dolomite contains abundant, matrix
supported, rounded-tabular pebbles of dolomite. 

Stylolites, prominent throughout the format ion, 
undergo a marked, upward increase in development 
in Unit 9. 

Dykes of coarse sandstone and grit extend at least 12 m 
downward from the upper contact. Above 27 m, 
much of the unit is a dolomite-pebble conglomerate 
or breccia, with a matri)( of coarse, calcareous 
sandstone or grit. Clastic dykes reach a width ot 
one-half metre. Large patches (pockets?) of 
nonbedded. gri tty sandstone are present 

Dolomite: sandy, and dolomitic sandstone, as Unit 5; 
massive , crosslaminatcd between spaced, metre
scale, domal stromatolites. 

A basal bed , up to I m thick, infills the underlying, 
erosional relief; it is dolomite after oncoid 
wackestone/floatstone 

Sandstone: grey, very fine grained, dolomitic, yellow 
weathering, medium bedded; planar and trough 
crossbedded. 

Th ickness given is that on the line of section; 
elsewhere, thickness var ies from I to 3.6 m. 

The top of the uni t has a pronounced, s tepped. 
erosional form, overlain and adjoined by dolomite of 
Unit 8. This is an erosional gully; the lack of 
sandstone clasts sugges ts that the gully was eroded 
in unconsolidated sand. Its walls are locally 
encrusted by finely laminated, centimetre~scale, 
columna l algal st romatolites . 

A recess ive weathering, persistent unit, generally 
covered. The basal 2 m expose parallel-laminated 
and crosslaminated, medium bedded sandstone, as 
Unit I, plus a 20 cm bed of centimetre-scale, 
pseudo-co lumnar, LLH stromatolites. Float of dark 
grey shale is shed from higher parts of the unit 

Mainly sandy dolomite as below, minor dolomitic 
sandstone; weathers orange-grey to pink-grey; 
crosslam ina tion widespread. 

Several hori zons of ~ (quartz sand) 
s tromatol ites occur in the lower third , and, near the 
base , a 25 cm thick bed of dolomite with pseudo
columnar, cen t imetre-scale stromatolites. One 
thick , massive bed near the base bears quartz 
granules 

Dolomitic sandstone: as below, grading to sandy 
dolomite, as below. 40 per cent is parallel~ 
laminated and low-angle crosslaminated, in se ts 5 to 
20 cm thick. 60 per cent is simple, domal 
stromatolites of sandstone. The domes have up to 
50 em of reli~led by crosslaminated 
sandstone. 

Penecontemporaneous fracture of sandstone laminae 
is common. Near the base, one 40 cm thick subunit, 
mainly of sandy dolomite , has fenestrae; 
centimetre-scale, discontinuous lLH stromatolitesi 
and one level of teepee struc tures 

Sandstone. 

Sandstone (7:5%): pale grey, fine grained, poorly 
sorted, very dolomitic, a minor part grading to 
sandy, very fine crystalline dolomite; weathers 
medium yellowish grey; thick bedded, massive, with 
wispy, indistinct internal lamination and low-angle 
crossbedding; stylo lites prominent . 

Sandstone (25%): medium and thiCK bedded, as 
Unit I. Rare beds with floating flat pebbles of 
dolomite. 

Unit) forms the base of the main cliff of the Risky 
Formation 

ReCessive wea thering, poorly exposed. Shale: dark 
grey. with one or two medium beds of sandstone, as 
below 

Dolomite and sandstone. 
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Dolomite (50%): pale grey, fine crystalline, sandy (a 
minor content of well rounded, medium and coarse 
quartz grains increases upward); apparent , relict 
ooids; thick bedded, massive, weathering pale 
pinkish grey. Stylolites are strongly developed, and 
marked by concentrations of quartz. 

Sandstone (50%): thick beds as Unit 19, below, with 
minor quartzite. 

Unit I fo rms a resistant rib. 

Contact conformable and interbedded. 

Blueflower Formation 

The 81 ue flowe r Forma tion is mainly recess ive 
weathering, form ing largely ta.lus-covered slopes 
that share the colour of the dominant dark mudrocks 
of the format ion . Continuous outcrops are found 
only along gulleys. 

Sandstone and shale. 

Sandstone (5'%): pale grey. fine grained, very well 
sorted, medium and thick bedded, mainly plane
parallel laminated; cclrbonate cemented: weathers 
brown. 

Shale (4'cr,): dark grey to black, flaky. 

A semi·recessive weathering unit 

Sandstone: pale grey. thick and med ium bedded, flaggy 
and massive; dolomite cemented, weathering dull 
orange. Grain size is charac teristically bimodal; a 
sub-mode of medium gr cl ins in .3 dominant fine to 
very fine grained population, or , higher, a sub-mode 
of coarse grains ,J.nd granules in a medium grained 
population . Plane-parallcl lamination is prominent, 
but tangent ial crossJamination, in 10 cm sets, also 
occurs; scour-and-fill on a decimetre-scale is 
common. Part ings o f shale, as below, are minor and 
local 

Dolomite (grey, fine crystalline) occurs in two, 
thick, massive beds with 30 to 40 per cent bimodal 
quartz sand and granules. Trace fossils: "trail-of
pellets"; straight feed ing trace; c f. Phycodes sp. 
(no t P. pedum) 

Bedding a ttitude: strike O[)O, dip 29°east 

Shale and sandstone. 

Shale: as below 

Sandstone: 10 per cen t in lower quarter, increasing 
to 40 pe r cent in the upper quarter; partly 
quartzitic. partly dolomitic, as Iln it 15, mainly in 
medium beds , but thickening upward to medium and 
thick bedded. 

In the top 2 m, angular mudcrar:ks (synaeresis?). A 
few, thin convoluted beds; sole marks (flutes, 
grooves) persist to the top. 

At the base. several beds or ama lgamated beds to 
I m thick. Although pa ralic) lamination and low
angle crosslamination (antidune?) domi nate, a few, 
grade(j beds are Bouma AB units 

Base of unit is a I m thick, massive debris-flow breccia 

Shale and sandstone. 

Shale: da rk grey, brown weathering, fissile. At the 
base, sandstone is 25 per cent, in laminae and very 
th in beds; mainly very tine grained and dolomitic, 
but <s few beds ca rr y some coarse grains. Sandstone 
dec reases upward to less than 5 per cent. 

Rare pockets (decapitated load casts) o{ sandstone: 
39 m above the base, there is a lens, I to 2 m thiCk. 
of contorted, sandy, interlaminated limestone and 
dolomite . This is partly in continuous folds, part ly 
in di soriented blocks. Th€' mass ends abruptly 
southward. Numerous slide-surfaces and (olded 
slump-masses are also present. 

A subunit , 117 to 54.5 m above the base, has 
)0 per cent sandstone beds. 

Upwa rd line of measurement is o ff se t two gullies 
southward, to ob tain bener exposures, from Unit 15 
to Unit 16. 

Shale and sandstone. 

Shale: dark grey and black, pyr i tic 

Sandstone (10%): medium and minor thick beds; as 
Unit)). but with orange weathering dolomite 
cement; some of these beds have quartz granules at 
their bases. Many of these turbiditic sandstone beds 
have suffered folding through post-depositional 
creep or flowage. Groove casts and flame 
struC tures are present 
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(Units \4 and 15 form a coar.sening-upward, thickening
upward cycle). 

Mainly shale and mudstone, dark grey, pyritic. 
Sandstone beds form less than 5 to 40 per cent in 
various subunits. These beds are mainly thin and 
very thin, Bouma AB units; fine and very fine 
grained beds dominate, with rare thin and medium 
beds that are coarse grained. Many sandstone beds 
are tabular, but more are "beaded", lenticular, and 
discontinuous. A few thin sandstone beds are folded 
into pseudonodules. One exotic boulder is present. 

At the top, a 20 em bed of massive mudstone with 
quartz granules - a resedimented bed. Slide 
surfaces and contorted slide-masses are fairly 
common in mudrocks throughout the unit 

A unit of mainly shale, as below, characterized by its 
content (about 10%), of medium and rare thick beds 
of grey, quartz sandstone. These sandstone beds are 
normally graded, mostly coarse grained at the base, 
fine grained at the top (Bouma A units); rip-up 
clasts of shale are prominent, and generally 
concentrated in the tops of the beds. Thin and very 
thin beds of sandstone (as below) make up 5 to 
60 per cent of various subunits. Rare flute- and 
groove-casts are present 

Shale and sandstone. Mainly dark grey, silty shale. 
Thin sandstone beds (as below), commonly beaded, 
make up less than 10 per cent of the unit. "Aany 
slide surfaces and slump folds are present 

Dark grey mudstone and shale, with subordinate 
sandstone. Especially near the base, the mudrock is 
nonfissile mudstone, probably because It is 
resedimented. Sandstones (10%) in the lower two 
thirds are mainly thin beds. Upward, sandstone 
increases to t.l0 per cent, with some medium beds, 
and, at the top, a thick bed (thickening-upward 
sequence). Especially in the lower part , sandstones 
are full of r ip-up clasts, and their bases are so 
intensely load-casted as to be indefinite. Many of 
these thin beds are further contorted by Sliding, and 
isolated, balled-up sandstone masses (pseudonodules) 
occur. Near the top, the sandstones are Bouma AB 
or B units, with f1ute-, groove- or load-casts on 
their bases. 

An isolated boulder of thrombolitic (?) dolomite 
occurs 23 m above the base 

A unit consisting of upper and lower paraconglomerates 
(matrix-supported, bouldery debris·flows), separated 
by a J m thick subunit of dark grey shale with 
several thin sandstone beds. 

The boulders are polymict, but mainly carbonates; 
many are of stromatolitic dolomite (LLH 
pseudocolumns and short , true columns) and a few 
are of thrombolitic dolomite; many are intact , small 
bioherms; others are of sandy lime grainstone and 
coarse, calcareous Hndstone. The largest boulder 
seen has a greatest dimension of 2.3 m. The matri)( 
is scaly mudstone with flakes of carbonaceous sha le 
and disrupted sandstone beds 

Unit gradational from underlying units with bedded 
carbonates to overlying, purely siliciclastic units. 

In a matrix of shale as below, limestone beds (silty) 
drop out progressively upward. 

Upward line of measurement is offset to next gully 
S, to reach more: continuous exposure, from Unit & 
to Unit 9 

Recessive weathering, poorly exposed in upper part. 

limestone and sandstone: as Unit 7, with the 
addition of 30 per cent of thin and medium beds of 
grey, line grained, very calcareous, quartz 
sandstone, and very sandy limestone. These are 
planar bedded, planar laminated beds, with minor, 
low-angle cross-stratification 

Limestone: thin and minor medium bedded , partly 
lenticular, sandy, lime mudstone. These are 
turbidites; the small content of fine J;rained quartz 
sand is supply-graded. From 5 m above the base 
upward, a small content, less than 5 per cent, of 
thin and very thin beds of calcareous quartz 
sandstone occur; these beds form parallel laminated 
Bouma B and Be units; a few have bases load·cas ted 
into underlying lime mudstone 

Bedding attitude: strike [54°, dip 2t.1° northeas t 

Limestone and shale. A t the base, shale (60%), 
limestone (40%), grading to limestone (60%), shale 
(40%) at the top. 

Limeston~: dark grey lime muds-tone in ve ry thin 
beds and laminae, planar bedded. 
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Shal~: dark grey, c.alcareous, fissile. Rare very thin 
beds and lenses of very fine grained quartz 
sandstone 

Recessive weathering, poorly exposed shale (as below) 

Sandstone and shale. 

Sandstone (90%): as below, medium and thin 
bedded, partly lenticular, commonly with erosional 
bases with flute- and groove-casts, mainly 
Bouma AB units. 

Shale (10%): as below 

Unit commences at the channelled, erosional base of 
a 75 cm sandstone bed 

Shale (as below) and sandstone. At the base, shale 
95 per cent, sandstone 5 per cent, grading upward to 
70 per cent: )0 per cent at the top. Sandstone is in 
thin and very thin beds, nearly a ll graded Bouma AB 
and Be turbidites; bedding is planar and persistent 

Sandstone and shale. 

Sandstone (70%): calcareous, in medium and thin, 
graded Bouma AB units, fine to medium grained at 
their bases, very fine grained at their tops. Rip-up 
clasts common; a few beds are breccias. A few 
slump-folds, flute- and groove-casts. 

Shale (30%): dark grey, fissile 

Hypichnial traces, cf. Torrowongea sp., are present. 

At the gradational, basal contact, limestone beds drop 
out over one or two metres . 

Limestone: dark grey lime mudstone, in thin and very 
thin beds and laminae; bedding is lenticular in part. 
Upward , partings of dark grey calcareous shale 
appear and increase. In the top 6 m, laminae of 
calcareous, very finc and fine grained, 
crosslaminated s·and .. tone. 

Moderately recessive weathering, about 8m covered 
in middle of uni t. 

Trace: fossils: cf. Torrowongeo sp., common; cf. 
Planolites sp., in float only. 

Abrupt, concordant contact. 

Gametrail Formation 

Uppermost beds are dolomite, medium and thick 
bedded, with strong development of "presquilite" 
(see description of type GametraiD. These dolomite 
beds overlie ribbon-bedded , da rk grey lime 
mudstone. 

Bedding attitude: strike 165 C1
, dip 23°east. 

Risky Formation 

Definition 
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The name Risky Formation is proposed here for a 
mappable, resistant, feature-forming unit of dolomite, sandy 
dolomite, dolomitic sandstone, sandstone and minor shale, 
that conformably overlies the Upper Proterozoic Blueflower 
Formation, and is unconformably overlain, wherever studied 
to date, by strata correlative with some part of the 
(?)uppermost Proterozoic and Lower Cambrian Backbone 
Ranges Formation. 

Origin of name 

The formation is named after Risky Peak, an eye
catching peak, elevation 2100 m-plus, that overlooks a pass 
between the drainage of Sekwi Brook and Gametrail Creek 
(Fig. 2). The peak is composed of Risky Formation. 

The name Risky Peak is new, and appears on the 1985 
edition of the 1:250000 scale topographic map of the Sekwi 
Mountain map area. 
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Type section 

The type section of the Risky Formation (in original 
notes, the upper part of Section 81AC-9) is continuous with 
the type section of the Blueflower Formation, in the Sekwi 
Brook area of northeastern Sekwi Mountain map area (Fig. 8). 
The mid-point of the section is at latitude 63°2l'IO"N, 
longitude 128°38'OO"W. The section was chosen because of 
the superior preservation of protolith fabrics in the 
dolomites. A thicker section (167 m versus 114 m) is present 
3 km south of Risky Peak, but preservation of protoli th 
fabrics there is poor. The description of the type section of 
the Risky is appended to that of the type Blueflower 
Formation, above. 

Description 

The Risky Formation is a resistant unit composed of 
dolomite, sandy dolomite, dolomitic sandstone, sandstone and 
minor shale. In the Sekwi Brook area, the dominant 
weathered colour is pale pinkish orange ("peach-coloured"), 
but, in the June Lake panel farther west, where sandstone 
and quartzite are dominant and the carbonate beds are 
limestone, the formation weathers pale grey. 

Protoliths of the characteristic, fine and very fine 
crystalline, thick bedded, massive dolomites, which mostly 
have a significant content of quartz sand (locally granules), 
include oncoid wackestone/floats tone, algal stromatolites, 
and minor fenestral lime mudstone with teepee structures. A 
common kind of dolomite bears a multitude of millimetre
scale, "sorted", perfectly smooth-walled, spherical and ovoid 
vugs; these appear to be leached ooids, and indeed, oolitic 
dolomite has been seen locally. 

The sandstones are mainly fine grained; uncommon, 
coarser beds range up to very coarse grained sandstone and 
grit. They are mainly medium and thick bedded, with both 
plane-parallel lamination and crosslamination. A peculiarity 
of the formation is the presence at several levels of algal 
stromatolites composed of dolomitic sandstone. The 
dolomite-cemented beds weather pale orange; those 
cemented with a ferrous carbonate weather brown. 

Although many of the thick dolomite and sandstone 
beds display internal primary structures, many do not. These 
latter may be resedimented beds. Consistent with this idea is 
the observation that the basal beds of the formation change 
markedly from place to place, which suggests that these may 
be deposits avalanched down the front of a prograding 
carbonate platform. 

An erosional surface at about the middle of the 
formation has been recognized at two sections in the Sekwi 
Brook area. In the type section, this erosion surface forms a 
gully (cut in sand prior to consolidation?) that is at least 
2.6 m deep. 

A distinctive unit of breccia is common to the Sekwi 
Brook and southern June Lake panel areas. It consists of 
angular, decimetre-scale and larger blocks of dolomite and 
sandstone in a matrix of sandstone that is partly 
crosslaminated and partly contorted and slump-folded. This 
appears to be a slide-mass of extraordinary extent, that has 
not completely lost coherence. It is excellently exposed in 
the topographically lowest outcrops immediately north of 
Risky Peak (Section 81AC-14, Fig. 8) where it is 8 m thick. 
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In the June Lake (south) structural panel, quartz 
sandstones, including quartzites, are more abundant than 
limestone and dolomite; however, a slightly recessive 
weathering "break", containing grey shale, is present there, 
as in the Sekwi Brook area. Stromatolites are inconspicuous 
in the western section. 

Interestingly, pyrobitumen is present in inter crystalline 
porosity in the Risky in the June Lake panel. The probable 
source is the Blueflower Formation. 

BOImdaries 

The lower contact of the Risky Formation is 
interbedded and conformable. It is drawn where thick, 
massi ve beds of dolomite and/or sandstone assume clear 
dominance over mudrocks. 

The upper contact of the Risky Formation is erosional 
at every section examined. In the Sekwi Brook area, the 
contact is a strongly developed, karstic weathering surface. 
The overlying formation, in the view of Fritz (1982) is the 
upper member of the Backbone Ranges Formation. The 
writer prefers the interpretation that the overlying formation 
is the Backbone Ranges, entire, but lacking lower, middle and 
upper divisions. Neither interpretation can yet be proved 
conclusively. 

In the June Lake structural panel, the karstic features 
at the top of the Risky are feebly developed. The overlying 
formation is the Ingta, viewed by Fritz et al. (1983) as a 
lower submember of the upper Backbone Ranges Formation. 
The writer prefers the interpretation that the Ingta is either 
an equivalent of the basal Backbone Ranges or a pre
Backbone formation. 

Historical background 

The sparse previous references to the unit here named 
Risky Formation (Fig. 7) identify it as Map unit 11 (of 
Blusson, 1971). Blusson described and mapped, but did not 
interpret the unit, and neither noted nor mapped its presence 
in the June Lake anticline. Fritz (J 982) equated Map unit II 
with the middle (carbonate) member of the Backbone Ranges 
Formation. Fritz et al. (1983) and Aitken (1984) concurred in 
recognizing Map unit II in the Goz Creek - Corn Creek area 
of the eastern Wernecke Mountains. Fritz et aJ. tentatively 
suggested a thin limestone unit identified near Gull Lake, 
deep in Selwyn Basin, as equivalent to Map unit 11, but 
Aitken, referring to the westward disappearance of Map 
unit II between the east and west limbs of June Lake 
anticline, expressed doubts about that correlation. Narbonne 
et aJ. (1985) recognized that at Goz Creek - Corn Creek, Map 
unit II comprised two dolomite units with intervening 
clastics. 

Dimensions 

Because of apparent southwestward depositional 
pinchout and northeastward erosional bevelling at one or 
more subsequent unconformities, the Risky Formation can be 
studied at few localities. In the Sekwi Brook area of Sekwi 
Mountain map area, its preserved thickness varies from less 



than ll~ m (type section) to at least 167 m. In the June Lake 
anticline, its thickness in the east limb is 8~ to 97 m, but it is 
missing in the west limb, apparently by downslope, 
depositional pinchout. In central Nadaleen River map area, 
the most recently assigned boundaries of Map unit 11, that is, 
the Risky Formation, enclose 3~2 m of strata (Narbonne 
et al., 1985). 

Thick dolomite and sandy dolomite occur in the cores of 
South Nahanni (500 feet/I 52 m) and Broken Skull (more than 
1000 feet/305 m) anticlines. These strata were tentatively 
assigned to the middle member of the Backbone Ranges 
Formation by Gabrielse et a!. (1973). Fritz (1982) concurred 
with that assignment and equated the middle Backbone 
Ranges with Map unit 11 (Risky Formation). The writer's 
doubts about that correlation are expressed on a preceding 
page. 

Age 

From its position relative to underlying and overlying 
fossiliferous formations, the Risky Formation is either latest 
Proterozoic (Ediacaran) or, less probably, earliest Cambrian. 
The only fossils yet recovered from it are the trace fossils 
Planolites sp., and d. Torrowangea sp. or cf. Cordia sp. 

The conformably underlying Blueflower Formation 
contains elements of an Ediacaran fauna (Hofmann, 1981). 
Trace fossils and shelly fossils in the overlying Ingta 
Formation may be either latest Proterozoic or earliest 
Cambrian, possibly "pre-trilobite". 

Correlation 

The Risky Formation (as Map unit 11) has been 
recognized at a few, widely spaced localities in the interior 
Mackenzie and easternmost Wernecke mountains, where it 
has been spared by eastward, erosional bevelling beneath 
younger formations, but has not yet changed facies south
westward to presumed siliciclastic equivalents that are part 
of the regional 'Grit unit'. In the present state of knowledge, 
correlation beyond the immediate region is unjustified. 

Genesis 

In the Sekwi Brook area, the Risky Formation is a 
typical "platform carbonate" unit interleaved with 
sandstones. Most of it appears to have been deposited in 
clear, shallow water, and in the case of the fenestral beds, 
probably intertidally, but the apparently resedimented beds, 
if correctly interpreted, could have been deposited finally in 
slightly deeper water at the platform edge. 

The formation as seen in the June Lake panel may have 
been deposited in slightly deeper water, on average, than at 
Sekwi Brook, but the stromatolites at the top must have been 
built within the photic zone. 

The gullied, erosional surface within the formation 
records an episode of lowered sea level that interrupted the 
accumulation of the formation on the platform. 

Ingta Formation 

Definition 

The name Ingta Formation is proposed here for a 
mappable unit of distinctively coloured shale, with 
subordinate beds of sandstone, and, at the top, a limestone 
member (informal). It is neither recessive weathering nor a 
feature-former, except for the limestone member. It 
overlies the uppermost Proterozoic Risky Formation at an 
erosional surface, and underlies another erosional surface 
overlain by a quartzite-dominated unit that corresponds to 
the Backbone Ranges Formation or some part (upper 
member?) thereof. 

Origin of name 

The formation is named after the Ingta River, a 
tributary that joins Keele River 25 km west of the type 
section. 

Type section 

The type section of the Ingta Formation (Fig. ~), 
designated in field notes as Section 8IAC-15, is in the 
overturned, east limb of the major anticline passing through 
June Lake ("June Lake anticline"), 9 km south of Keele River, 
at latitude 63°21'lO"N, longitude 128°38'OO"W. This 
corresponds closely to Fritz's (1979) Section 35. 

Description 

The shales of the Ingta Formation are mainly a 
distinctive green colour ("apple green"), with intervals of 
purple-red, and have a strongly developed platy fissility. 
Sandstones and minor quartzites are thin, very thin, and 
medium bedded, with rare thick beds; they are pale brown, 
green, and pale grey, and almost entirely very fine and fine 
grained, weathering mainly brown. The dominant primary 
structures are plane-parallel lamination and low-relief 
linguoid ripple marks, with a few groove casts and rare flute 
casts. A few beds display coarse-mode supply grading. 
Slump-folds are rare. 

The limestone (locally, dolomite) member at the top of 
the formation consists of a lower unit of mainly pale-pellet 
grainstone, a middle unit of sandstone with minor limestone, 
and an upper unit almost entirely of stromatolitic limestone 
and dolomite. 

In the June Lake panel, trace fossils are abundant and 
well preserved on bedding planes of both the green and the 
purple-red, platy shales. 

Boundaries 

The basal contact of the Ingta Formation, where it 
overlies carbonate rocks and carbonate-cemented sandstones 
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of the Risky Formation, is abrupt. Locally, near the type 
section, a weakly developed, karstic erosional surface is 
evidenced by mudstone-filled solution openings in the Risky. 
Near the type section, rapid lateral variation in the thickness 
of the upper part of the Risky Formation (above the recessive 
weathering, middle unit of sandstone and shale) suggests that 
erosion of the Risky Formation may have been significant. In 
the west limb of June Lake anticline, opposite the type 
section, the contact is concordant, based mainly on mudrock 
colour, and may be conformable. 

The upper contact is with orthoquartzites of the 
Backbone Ranges Formation (according to the author), or the 
upper sub member of the upper Backbone Ranges Formation 
(the alternative interpretation of Fritz et aI., 1983). The 
thickness of the limestone member displays rapid, lateral 
variation and the presence of a quartzite-filled channel, 
4.5 m deep, suggests that this variation is due to erosion. 

Historical background 

The Ingta Formation has been studied only in Sekwi 
Mountain map area, and only in a succession that includes 
distinctive formations of platformal origin. Strata of 
virtually identical rock type, with trace fossils, are known 
from the basin west of the June Lake anticline, but it is as 
yet premature to extend the formation name there. 
Accordingly, these strata comprising the new Ingta 
Formation, have received little mention in the literature 
(Fig. 7). 

Blusson (J 971) drew the base of his Map uni t 12 so as to 
include the varicoloured Ingta beds within that unit, but did 
not describe these distinctive strata in his text. Fritz (J 982) 
and Fritz et al. (J 983) equated Map unit 11 (Risky Formation) 
with the middle (carbonate) member of the Backbone Ranges 
Formation, and, ipso facto, Map unit 12, including the Ingta, 
with the ~ Backbone Ranges. The Ingta thus became the 
lower submember of Map unit 12, and was viewed as a deeper 
water facies of the upper Backbone Ranges Formation, 
transitional to the basinal facies to the west, where all of the 
thick quartzites of the type Backbone Ranges Formation have 
passed to mud rock-dominated equivalents. Aitken (J 984) 
questioned that correlation, and suggested alternatives: the 
Ingta ("variegated formation") might be a facies of the basal 
Backbone Ranges; or, alternatively, might underlie the 
Backbone Ranges unconformably, and be missing from the 
Sekwi Brook area and all of the country cratonward because 
of erosional truncation beneath the Backbone Ranges 
Formation. 

Dimensions 

The Ingta Formation is 256 m thick at the type section, 
in the east limb of June Lake anticline, and 220 m in the west 
limb, directly opposite; the limestone member thins from 
39 to 5 m between the same points. The extent of the 
formation, though obviously limited, is unknown, because it 
has been included previously with other units in the course of 
mapping. 

22 

Age 

The Ingta Formation is earliest Cambrian at its top, but 
may include beds of latest Proterozoic age. The limestone 
member at its top has yielded a single specimen of the 
protoconodont Protoherzina cf. P. anabarica [Conway Morris 
and Fritz, 1980; the source was reported as Map unit 11 
(Risky Formation)]. Conway ,Ylorris and Fritz (op. cit.) 
suggested that this occurrence indicates a position near the 
Precambrian-Cambrian boundary. 

A further occurrence of P. anabarica, 7 m above the 
base of beds here referred to the Ingta Formation, has been 
reported [Nowlan et al. (J985), GSC loco 99169, plotted on 
Section lla, Fig. 44.2b, of Fritz et al. (1983)]. In discussion, 
Nowlan et al. (ibid.) assign P. anabarica to a position in the 
Precambrian-Cambrian transition interval, but below the 
base of the Cambrian as currently proposed for the candidate 
boundary stratotype in China. 

From the suite of trace fossils collected from the type 
section of the Ingta Formation, H.J. Hofmann and 
G. Narbonne reported the following (written comm., 1982), 
the more significant of which are illustrated in Figure 6 
(E to H): 

Planolites sp. (GSC locs. C-94060, C-94099, C-94090) 

Scolicia sensu lato (GSC loco C-94090) 

"Neonereites-like trails" d. Brasier and Hewitt (J 979) 
(GSC loco C-94090) 

grooves connected to pits 

bilobate impressions; may be related to Scolicia (above) 

Cochlichnus serpens Webby (j 970) (GSC loco C-94086) 

d. Harlaniella podolica in Pallii et al. (J976) (GSC 
loco C-94088) 

Hofmann and Narbonne commented as follows: "None of the 
above are age diagnostic. They could occur on either side of 
the Cambrian-Precambrian boundary. They are similar to 
forms reported from Later Proterozoic - Cambrian beds 
elsewhere. .• The absence of scratch marks (arthropods) 
(except for the bilobate marks that remotely resemble some 
cruzianids) is noteworthy in this lithofacies, perhaps 
suggesting a position below trilobites, though not necessarily 
Precambrian". 

Correlation 

Only local problems of correlation of the Ingta 
Formation are considered here. 

The most pressing problem concerning correlation of 
the Ingta is: to what part, if any part, of the Backbone 
Ranges Formation (Gabrielse et al., 1973) does the Ingta 
Formation correspond? Fritz and co-workers view the Ingta 
as a facies of part of the upper member of the Backbone 
Ranges. The writer considers that it may be a facies of the 
lower member, or alternatively, a formation entirely "pre
Backbone Ranges" and overlain unconformably by that 
format ion. This question is not yet resolved. 



The second problem of correlation is: to what part of 
the basinal 'Grit unit' to the west does the Ingta correspond? 
Numerous geologists have noted the similarity of purple-red 
shales in the 'Grit unit' to the most characteristic rocks of 
the Ingta Formation, and, certainly, the specimens of the 
trace fossil Oldhamia sp. from Selwyn Basin sections seen by 
the writer (see Hofmann and Cecile, 1981) are in purple-red 
shales of lithology identical to trace-fossil-bearing beds of 
the Ingta. Purple-red shales occur in the 'Grit unit' at more 
than one level, however (Fritz et al., 1983), and the question 
as to which of these, if any, corresponds to the Ingta 
Formation, remains open. 

Genesis 

The only indicators of "shallow water" deposition seen 
in the Ingta Formation are the pale-pellet grainstones and 
algal stromatolites in the limestone member at the top. The 
shales with abundant trace fossils indicate an environment of 
low turbulent energy, and, probably, rather slow deposition. 
The quartzose sandstone beds may be turbidites, but, if so, 
bear only faintly the stamp of such emplacement; more 
probably, they are subtidal storm deposits. As a whole, the 
formation is a shallowing-upward, clearing-upward cycle that 
probably originated on the outer shelf. 

Unit 
No. 

Section glAC·l~ 

Type Section of the Ingta Formation 
(Latitude 63<l2['IO"N; longitude 128°3S'OO"W) 

,"Jate: Because [he strata are overturned, the section was measured 
s tra tigraphically downward. The order of units is presented conventionally 
hNe, and is thus reversed from the order in the origina l field notes. Trace 
fossil identifications by H.J. Hofmann and G. Narbonne are marked with an 
asterisk. 

Description 

Thickness in metres 
Total from 

base Unit 

Map unit 12 (of BJusson, 197 1) 

Backbone Ranges Formation( ?) 
(Described f rom offset section on next spur sou th 01 SIAC-151 

Quartzite: very thick bedded, white weathering. 
Section continues upward 

Sandstone: as UnIt I, but somewhat thicker bedded on 
ave rage . From 60 m above base upward, includes 
massive, medium and thick beds of quartzite, 
greenish grey , very fine grained, white weathering 
(where not lichenous) 85.0 

Trace fossils irom 5.5 m above base (C-089433h 

cf. Planoliles sp. (4 rnm diam.) 
cf. Phycodes sp. (no t P. pedum) 

A resis tant member, wea ther ing pale grey and orange
rusty. Dolomite: grey, partly sandy, orange 
weathering; and limestone: grey, particula te 
texture. Both are thick bedded, massive. Basal 2 m 
is quartzite: grey, fine grained, thick bedded, 
massive 

Sandstone: as Uni t I, but lacking shaly beds 

Sandstone: pale brown, fine grained, well sorted , 
cemented by ferrous carbonate, partly pyritic; very 
thin to thick bedded, mostly apparentlY st ruCturc
less, with local trough (?) crossbedding; weathers 
grey, rusty, lichenous. Minor subunits of sandstone; 
shaly, olive to pale brown, weathering pale brown 

Interval 25.:> to 28 m above base contains intensely 
bioturbated thin beds, with ct. Planolites sp. (4 rnrn 
diam.), d. Torrowangea sp. (I mm), and d. 
Phycodes sp. (not P. pedwnj 4 mm di a m.) 

Erosional con tac t. At the sout hward offset line of 
measurement, an erosional channel , 4.5 m deep, 
filled with quartzite, is cut into the under lying 
limestone. 

Il.l 

16. l 

43. l 

156.5 

71.5 

60.0 

43.5 

Ingta Formation 

Limestone member 
(Units 4, :>,6) 

The limestone member wea thers pale grey to yel low
grey, and is more resistant than underlying units. 

Limestone and dolomite: stromatoli tic. Continuous, 
stacked biostromes of columnar, rarely branching 
stromatolites, heights up to 25 em, column 
diameter 2 to 8 cm 

Sandstone and limestone. 

Sandstone (80%): very fine grained, very well 
sorted, medium and thin bedded, mostly plane
parallel laminated, partly calcareous and do lomitic, 
weathers brown, grey, lichenous 

Limestone (20%): as Unit 4, occurs as I m and 
O. 5 m beds in the lower hal f 

Limestone: dolomitic, siliceous, nodular, thin bedded, 
scaly 10 massive, wea thers hackly yellow-gre y. 
Mostly pa le-pellet grainstone; pebbles of limestone 
in the basal bed 

Sandstone and shale. 

Sandstone (60%): brown-grey, green-grey, very fine 
grained, very well sorted, thin and minor medium 
planar-bedded 

Shale (40%): brown, green-grey, silty, sandy, platy 

All fresh bedding surfaces are green. Unit weathers 
green, brown, lichenous 

31.5 and 7.5 m below the top, trace fossils, including 
cf. Torrowangea sp., cf. Phyct)(/e . ., sp . (2-3 mm 
diam.; not P. pedum), ct. Planolites sp. (2 mrn 
diam.), and straight feeding trace (2 mm diam.) 

Shale and sandstone. 

Sandstone (50%): mainl y dark green with purple-red 
partings, very fine grained, very well sorted; thin 
and very thin, rarel y medium bedded; linguoid 
cur rent ripple marks widespread, rare groove casts 

Shale (50%): mainly green, with 15 per cent greyish 
purple-red to purple-red; platy 

Trace fossil!. abundant: 

At the top, C-94084, Planolites sp.' 

19.5 m below the top, C-94086, Cochlfchnus 
serpens' 

54 m below the top, C-94087 , Plonolites sp.* 

79.5 m below the top , C-94 088, d. lIarlaniella 
podolico' 

Shale and sandstone. 

Shale (90%): mostl y pale greyish green, 20 per cent 
purple-redj silty, sandy; platy 

Sandstone 00%): green, mostly very fine grained, in 
massive, medium beds, some showing subtle normal 
grading (supply grading of coarse mode); load-casted 
Iinguoid current ripple marks, one s lump-fold at 
base 

Trace-fossils as in Unit 2: 

30 m below top, C-94D89, "trai l- of-pellets" 

From basal 4 m, C-94090, Plonolites sp., <t 

"Neone,.eites-like trails",' Scolicia (sensu lata),· 
grooves connected to pits, bilObate impressions 

On the line oC section, the contact is abrupt and 
concordant. On second spur south of this line. 
the contact has 25 cm of erosional relief, and 
irregular veins and pockets of sha le penetrate 
downward up to 2. 1 m from the contact. 

Risky Formation 

The Risky Formation is moderately more resistant than 
the Ingta above, and much more resistant than the 
Blueflower below, forming prominent, pale grey 
outcrops. 

Limestone: dark grey, very sandy (medium to very 
coarse, well rounded, quartz sand), weathers pale 
grey, massive, resis tant; planar crosslaminated in 
sets 10 to 30 cm thiCk; texture is fine crystalline, 
with a relict grainstone texture 

Sandstone (quartzite): pale grey, very pale brown, very 
fine grained, well sorted, weathers mainly near
white, minor brown; thin- and medium-bedded, 
plane-parallel laminated, mainly flaggy. Minor 
interva ls of calcareous sands tone/sandy limestone 
and dolomite, as Unit 5. Very minor interbeds o{ 
dark grey. silty sha le 

24.0 256.5 

7.5 232.5 

7.5 225.0 

40.5 217.5 

90.0 177 .0 

87.0 87.0 

7.0 97.5 

23.5 90 . 5 
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Shale and sandstone. 

Shale (60%): grey to black, weathering dark grey, 
locally rusty; perfect to irregular platy frac ture 

Sandstone (140%): partly as Unit 4, in very thin to 
medium, rarely thick beds, but largely grey to dark 
grey, argillaceous , very thin bedded and laminated, 
intergrading with shale 

Trace fossils, ct. Planolites sp., rare but well 
preserved (not collected) 

Sands tone and limestone. 

At the top, a massive non-bedded, limestone pebble 
to cobble conglomerate, possibly a debris4fJow 

Lower sandstone (.U%): dark grey, very calcareous, 
fine- and very fine-grained, in medium, th in and 
very thin beds, main ly plane-parallel laminated, 
flaggy, wi th si licified laminae 

Limestone 05%): dark grey, massive, with traces of 
relict grainstone texture 

21 to 24 m below the top is breccia, blocks of 
limestone supported by a matrix of con torted, 
laminated sandstone - a slide-mass{?) 

24.8 67.0 

10.0 42.2 

On top of this) m breccia is a monomic t, tabular
clast breccia of c lasts of laminated sandstone. 
Below the ) m breccia, confused, fr agmental beds 
are common, with some warped bedding - slide
masses{?) 

Interbedded sandstone and Quartzite. 

Sandstone (80%): laminated, as Unit 2. 

Quartzite (20%): grey, very fine grained , silicified, 
in planar, very thin beds 

Near the base, minor beds of dark grey, platy 
siltstone. (Unit Ihickness is approximate because of 
downslope creep) 

Contac t covered, apparent ly interbedded. 

Blueflower Formation 

Dark grey mudrocks with sandstone beds, poorly 
exposed here. See Section 8IAC- 16. 

12.2 11.2 
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APPENDIX 1 

Locality Data 

GSC Loc. No. Section 

C-94-060 Section 79AC-24-, Sekwi Brook 
63°21'10"N; 128°24-'52"W 

C-94-062 Section 79AC-24-, Sekwi Brook 
63°21'IO"N; 128°24-'52"W 

C-94-086 Section 81AC-15, June Lake 
panel, south 
63°21'IO"N; 128°38'00"W 

C-94-088 Section 81AC-15, June Lake 
panel, south 
63°21'10"N; 128°38'00"W 

C-94-090 Section 81AC-15, June Lake 
panel south 
63°21'10"N; 128°38'00"W 

C-94-099 Section 8IAC-16, downward 
continuation of 81AC-15 
(above) 63°21'50"N; 
128°4-0'00"W 
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Formation 

Blueflower 

Blueflower 

Ingta 

Ingta 

Ingta 

Blueflower 

Metres 
above/below 

base/top 

basal 9.5 m 

62.3 m above base 

99 m below top 

159 m below top 

basal 4- m 

local float 
from Unit J, 

162-203 m below 
top 




