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La partie sud-ouest de la région cartographique de
S ans S ault R apids (S N R C 106-H/S W ) se situe à la
rencontre de la partie nord des monts Mack enz ie, de la
Plaine Mack enz ie, des monts Frank lin et du Plateau
Peel, dans les Territoires du Nord-Ouest. Dans la
région, les affleurements du substratum rocheux
comprennent des strates carbonatées et des strates
silicoclastiques dont les âges s’étendent du
Néoprotéroz oïque (Tonien) au Crétacé. Ces strates ont
été déformées lors du Crétacé à l’Éocène par la
formation de plis et de failles de compression que l’on
peut associer à la déformation cordillérienne. Les
anticlinaux de T awu, de S tony et d’Imperial constituent
des structures d’importance. Dans les strates
néoprotéroz oïques du S upergroupe de Mack enz ie
Mountains, subsiste un ensemble d’importance
secondaire de failles d’extension de direction à peu
près nord antérieures à la déformation cordillérienne,
auxquelles sont associés par endroits des dyk es de
diabase ou de gabbro attribués à l’épisode magmatique
de Gunbarrel (env. 780 Ma). Les strates
néoprotéroz oïques sont tronquées sous une importante
discordance marquant la base de la succession
cambrienne. Une seconde discordance d’importance
rend compte d’une ablation des strates dévoniennes
sous les unités crétacées.

Résumé
T he southwest S ans S ault R apids map area (N T S  106-
H/S W ) lies at the junction between the northern
Mack enz ie Mountains, Mack enz ie Plain, Frank lin
Mountains, and Peel Plateau of the Northwest
T erritories. Bedrock  exposures in the area include
carbonate and siliciclastic strata ranging from
Neoproteroz oic (Tonian) to Cretaceous age. T hese
strata were deformed in Cretaceous to Eocene time by
folding and contractional faulting associated with
Cordilleran deformation. Major structures include the
T awu, S tony, and Imperial anticlines. A minor pre-
Cordilleran set of approximately north-trending
extensional faults are preserved within strata of the
N eoproteroz oic Mack enz ie Mountains S upergroup, and
are locally associated with mafic dyk es of the Gunbarrel
event (~780 Ma). Neoproterozoic strata are truncated
beneath a major unconformity at the base of the
Cambrian strata, and another major unconformity
truncates Devonian strata beneath the Cretaceous
units.
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QUATERNARY
 

Quaternary sediment: sand, gravel, and mud: unconsolidated.¿s

CRETACEOUS
 Trevor Formation: sandstone: chert- and quartz -rich, medium grey, light-brown-
weathering, very fine- to medium-grained, thin- to thick -bedded, hummock y 
cross-stratified, ripple crosslaminated, some parallel lamination, mudstone 
laminae, rip-up clasts; interbedded with mudstone: clay-rich but can be silty, 
thin- to medium-bedded, rare bivalves or wood fragments, some horiz ontal 
burrows; upward-coarsening pack ages from mudstone to sandstone 
dominate. 

¦T

Slater River Formation: shale and mudstone: dark  brown to dark  grey, black , 
or rusty brown, soft, crumbly, and fissile, sideritic concretions common, rare 
fish scales; minor bentonite and ash tuff: white to yellow, pale green, or 
orange-brown; and minor sandstone: lithic wack e, brown, grey, or rusty, very 
thin- to thin-bedded, crosslaminated, and bioturbated.

¦SR

 Arctic Red Formation: shale and mudstone: locally gypsiferous, dark  grey, 
weathers grey and rusty, variably fissile and soft, sideritic concretions fairly 
common; minor sandstone: silty, very fine- to fine-grained, grey or brown, very 
thin- to thin-bedded, locally laminated or crosslaminated; unit becomes 
sandier upsection where S ans S ault Member is preserved.

¦AR

Martin House Formation: sandstone: quartz  arenite, variably glauconitic, 
locally conglomeratic, beige to light grey, thin- to thick -bedded, crossbedded, 
friable, trace fossils common; interbedded with shale or mudstone: medium to 
dark  grey, weathers grey or rusty brown, proportion of shale and mudstone 
increases upsection.

¦MH

DEVONIAN
 Imperial Formation: shale: locally silty, dark  grey to greenish-grey, fissile; 

interbedded with siltstone: locally micaceous or calcareous, greenish-grey to 
purplish-brown, laminated, bioturbated; and sandstone: lithic wack e to quartz  
arenite, micaceous, locally calcareous or glauconitic, grey to greenish-grey or 
brown, very thin- to medium-bedded, laminated and crosslaminated, abundant 
and diverse trace fossils; and minor limestone: bioclastic, grey to brown or 
orange, diverse fossil assemblage.

¨I

Horn River Group (Hare Indian, Ramparts, and Canol formations)

 

¨HI

Hare Indian Formation: shale: carbonaceous, calcareous, black , fissile; 
interbedded with minor limestone: dark  grey to black , thin-bedded, tentaculitids 
common. Basal Bluefish Member is calcareous and fossiliferous, unit becomes 
less carbonaceous, less calcareous, less fossiliferous, and increasingly silty upsection.

 Hume Formation: limestone: wack estone to grainstone, floatstone, medium to 
dark  grey or brownish-grey, typically weathers light grey, thin- to very 
thick -bedded, parallel to irregular or nodular bedded, fossiliferous with 
abundant and diverse assemblage; unit is thick er bedded and cliff-forming in 
upper part.

¨Hu

Landry Formation: limestone: lime mudstone to crystalline limestone, locally 
dolomitic, grey to brownish-grey, weathers light grey, thin- to thick -bedded, 
parallel-bedded, parallel-laminated, pelletal, no visible body fossils. 
W ell-defined bedding gives a ribbed appearance; laterally equivalent to, and 
locally overlies, Bear R ock  Formation.

¨L

Arnica Formation: dolostone: dolomudstone to crystalline dolostone, medium 
grey, weathers in light and dark  brownish-grey bands, thin- to thick -bedded, 
parallel-laminated, crinoids, corals, and stromatoporoid fossils may be present, 
variably brecciated within bedded intervals; laterally gradational with Bear 
R ock  Formation.

¨A

Bear Rock Formation: limestone breccia: variably dolomitic and petroliferous, 
angular clasts range from granule- to boulder-siz ed, greyish-brown to grey, 
weathers light grey, vuggy, massive and rubbly with rare bedded intervals of 
laminated carbonate, tends to form hoodoos.

¨BR

 

SILURIAN TO DEVONIAN
Delorme Group (Tsetso, Peel, and Tatsieta formations)
Peel and Tatsieta formations: Peel Formation: dolostone: silty, sandy, or 
argillaceous, locally calcareous, siliceous or cherty, pale yellowish-brown and 
grey, orange-weathering, finely crystalline, very thin- to thin-bedded, planar 
and algal lamination, common burrow mottling, intraclast-bearing, mud crack s, 
rare fossils including gastropods and stromatoporoids, semi-recessive; 
overlain by Tatsieta Formation: limestone: locally dolomitic, light to dark  grey, 
light-grey- to beige-weathering, some lime mudstone or argillaceous limestone 
beds, thin- to thick -bedded, laminated, locally stromatolitic, peloidal or 
conglomeratic beds also present, block y and resistant; and minor shale: pale green.

Â¨PT

Tsetso Formation: dolostone: dolomudstone to dolograinstone, locally 
calcareous or quartzose (sandy), cream to light grey, weathers light grey to 
yellow or light orange, thin- to thick -bedded, parallel-bedded, laminated, 
stromatolitic; interbedded locally with sandstone: dolomitic, silty, light brown, 
thin- to medium-bedded, laminated, and crossbedded.

Â¨T

ORDOVICIAN TO SILURIAN
 Mount Kindle Formation: dolostone: dolowack estone to dolopack stone and 

dolofloatstone, siliceous and cherty, light to dark  grey or brownish-grey fresh 
and weathered surfaces, thin- to very thick -bedded, vuggy, recrystalliz ed, 
bioturbated, and fossiliferous (mainly silicified corals, crinoids, orthocone 
cephalopods, and stromatoporoids).

µÂMK

CAMBRIAN TO ORDOVICIAN
 Franklin Mountain Formation: dolostone: dolomudstone to dolograinstone, 

locally calcareous or cherty, grey, cream, or light brown, weathers light grey, 
yellowish-grey, or orange, very thin- to thick -bedded, typically recrystalliz ed, 
locally vuggy, stromatolitic, bioturbated, oolitic, crossbedded, or 
intraclast-bearing; minor shale: greenish-grey or red, fissile, and laminated; 
and sandstone: lithic wack e to quartz  arenite, dolomitic, cream to orange, red, 
or brown, weathers light orange to red, very thin- to medium-bedded, 
crossbedded, ripple mark s, and bioturbated; shale and sandstone found in 
basal part of unit; alternation, at 1–2 m intervals, of ooid dolograinstone with 
dolomudstone produces a locally prominent striped appearance in the middle 
part of the unit.

£µFM

CAMBRIAN

TONIAN (NEOPROTEROZOIC)

Horn River Group (Hare Indian and Canol formations): shale: carbonaceous or 
petroliferous, calcareous to siliceous, locally silty, dark  grey or black , weathers 
grey, black , brown, or rusty, locally fossiliferous; minor limestone: dark  grey 
with tentaculitids, interbedded with shale at base of unit. Group undivided 
where R amparts Formation is not recogniz able.

¨HR

¨C
Canol Formation: shale: siliceous, sulphurous, petroliferous, dark  grey to dark  
brown or black , weathers grey, brown, or yellow, with pink or red patches 
where burnt and/or oxidiz ed, laminated to very thin-bedded, platy.

¨R
Ramparts Formation: limestone: wack estone to grainstone or rudstone, 
petroliferous, cream, beige, or light grey, weathers to light shades of grey, 
brown, yellow, and orange, medium- to very thick -bedded, very fossiliferous 
(stromatoporoids dominate).

Nainlin Formation: shale: light green, brick  red, or grey, fissile, mud crack s; 
interbedded with sandstone: quartz wack e to quartz arenite, locally dolomitic, 
rarely conglomeratic, cream to pink, red, or brown, variable weathering colour, 
very thin- to medium-bedded, parallel-bedded or crossbedded, salt casts, 
ripple mark s, sporadic horiz ontal or vertical burrows; minor conglomerate: 
found at base or within unit.

£N

Shattered Range Formation: sandstone: quartz  arenite, cream to light pink, 
weathers grey to light reddish-brown, medium- to thick -bedded, very fine- to 
fine-grained, planar or crossbedded, wavy or ripple crosslaminated, parallel 
laminated, mudstone rip-up clasts; rare interbeds of black  or red mudstone.

ÅSR

Mackenzie Mountains Supergroup (Tabasco Formation, Tsezotene Formation, Katherine 
Group and Little Dal Group)

 Little Dal Group (Dodo Creek and Stone Knife formations)
Dodo Creek and Stone Knife formations: Dodo Creek  Formation: shale and 
siltstone: dark  grey, lesser red or green, synaeresis crack s common; 
interbedded with sandstone: quartz arenite, slightly micaceous, cream, grey, 
brown, or red, thin- to medium-bedded, parallel-bedded and crosslaminated; 
and dolomudstone: locally calcareous, dark  grey, weathers grey or orange, 
thin- to medium-bedded, locally intraclast-bearing; overlain by S tone K nife 
Formation: limestone: lime mudstone to dolomudstone, medium to dark  grey, 
weathers lighter shades of grey, beige, or orange, parallel-laminated, 
intraclast-bearing, molar-tooth structure, and locally stromatolitic; interbedded 
with shale: dark  grey to black ; limestone-dominant and shale-dominant 
intervals alternate through the formation.

ÅDS

Katherine Group (Eduni, Tawu, Grafe River, Etagochile, Shattered Range, McClure, and 
Abraham Plains formations) 
Abraham Plains Formation: sandstone: quartz  arenite, hematitic, cream to 
brown, light grey, orange, pink, or maroon, thin- to very thick -bedded, well 
cemented, parallel-bedded and crossbedded, crosslaminated, ripple mark s, 
rip-up clasts; interbedded with minor conglomerate: granule to pebble, white to 
orange-brown, pink, red, or purple, massive to crossbedded; and siltstone: 
locally shaly or micaceous, maroon or green, very thin-bedded, and crosslaminated.

ÅAP

McClure Formation: shale: locally dolomitic or silty, grey, rusty brown, green, 
and maroon, fissile, desiccation crack s; interbedded with dolostone: commonly 
cherty, silty, or sandy, medium grey, weathers to orange or orange-brown, very 
thin- to thick -bedded, typically stromatolitic, pisolitic, oolitic, intraclast-bearing, 
and parallel- or crosslaminated; and sandstone: lithic wack e to quartz arenite, 
can be micaceous, hematitic, or dolomitic, cream to brown, grey, red, or 
purple, very thin- to medium-bedded, crosslaminated, ripple mark s, rip-up 
clasts, sole mark s, and desiccation crack s.

ÅM

Gunbarrel mafic intrusions: fine- to medium-grained, dark  grey to dark  green, 
weathers brown to grey or black , homogeneous texture, occurs as both dyk es 
and sills in strata of the Mack enz ie Mountains S upergroup.

ÅGb

Etagochile Formation: shale: purple, red, dark  grey, and greenish-grey, minor 
silt; interbedded with lesser sandstone: locally glauconitic, weathers cream to 
light brown, pink, or reddish, thin- to medium-bedded, very fine- to 
fine-grained, crossbedded, ripple crosslaminated, minor mudstone rip-up 
clasts; and minor dolostone: weathers orange, thin-bedded, laminated, 
intraclast-bearing, mudcrack s; red to purple shale is prominent; sandstone 
locally forms medial unit up to 50 m thick .

ÅEt

Grafe River Formation: sandstone: quartz  arenite, white to cream or pink, 
weathers light brown to light orange-pink, medium- to thick -bedded, fine- to 
very fine-grained, planar or crossbedded, wavy or ripple crosslaminated, 
parallel laminated, mudstone rip-up clasts; rare interbeds of mudstone or 
siltstone: black  or red.

ÅGR

Tawu Formation: shale and mudstone: dark  grey to greenish-grey or red; 
interbedded with lesser sandstone: weathers light brown, thin- to 
medium-bedded; and/or dolostone: light grey, weathers orange, thin- to 
medium-bedded, laminated. 

ÅTa

Eduni Formation: sandstone: quartz  arenite, white to pink or purple, weathers 
light brown to pink or purple, thin- to thick -bedded, fine- to very fine-grained, 
planar or crossbedded, wavy or ripple crosslaminated, parallel laminated, rare 
mudstone rip-up clasts; rare interbeds of mudstone or siltstone: black , dark  
grey, or red.

ÅEd

Tsezotene Formation: shale: micaceous, silty in places, grey, maroon, or 
green, fissile, minor desiccation crack s; interbedded with sandstone: lithic 
wack e to quartz  arenite, micaceous, locally conglomeratic, varicoloured, 
typically weathers brown or orange-brown, thin- to thick -bedded, 
parallel-bedded, crossbedded, and crosslaminated, rip-up clasts, ripple mark s; 
minor dolostone: dolomudstone to dolograinstone, calcareous, grey to 
greenish-grey, weathers beige to orange-brown, thin- to thick -bedded, 
laminated, minor salt casts and ooids.

ÅTz

Tabasco Formation: dolostone: cherty in upper part, light to dark  grey, 
weathers grey to yellowish-grey or light orange-brown, thin- to thick -bedded, 
stromatolites (cuspate, columnal, and domal), intraclast-bearing, oolitic, minor 
quartz sand grains, fenestral fabric, tepee structures; interbedded with minor 
sandstone: dolomitic, crossbedded, ripple crosslaminated, tepee structures; 
dolomudstone: laminated; and shale: dark  grey.

ÅTb
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T his work was carried out on lands within the S ahtu S ettlement Area as identified in the S ahtu
Dene and Métis Comprehensive Land Claim Agreement. Field transportation for 2016 was
provided by S ahtu Helicopters, based in Norman W ells. G.S . S tockmal is thank ed for his ideas
and insight in the field. Excellent field assistance was provided by W .C. Chan and T.D. Finley,
and the geology team was k ept safe by the wildlife monitoring of S . R abisca and R . Andre. T he
authors also thank G.S . S tock mal for a critical review of the map.
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Initial bedrock mapping and stratigraphic studies by the Geological S urvey of Canada in the
S ans S ault R apids map area (N T S  106-H) were conducted in 1968 as part of Operation
Norman. T his operation and subsequent stratigraphic work up to 1977 led to the release of a
GS C Memoir and 1:250 000 scale map of the area (Aitk en et al., 1982). In the present
compilation, observations collected in 2016 to 2018 as part of the Geo-mapping for Energy and
Minerals (GEM) Program were combined with observations from Operation Norman, along with
observations from the Peel Project of the Northwest Territories Geological S urvey collected in
2006 to 2007 (Pyle and Jones, 2009; Pierce and Jones, 2009). S tratigraphic information from
additional reports of the Northwest Territories Geological S urvey is also incorporated (Pyle and
Gal, 2007, 2013). Petroleum exploration wells and reflection-seismic data drilled or collected
since 1970 also helped constrain the map interpretation. Bedrock  units are interpreted beneath
local Quaternary cover to provide a seamless bedrock interpretation.
.....Formal stratigraphic nomenclature used for the Operation Norman maps in the area (Aitk en
et al., 1982) is largely still in use, although more recent stratigraphic work has added new formal
terms for previously informal units found in southwest S ans S ault R apids map area. An outline
of updated stratigraphic relationships in the northern Mack enz ie Mountains was provided by
Fallas et al. (2016), and schematic relationships within southwest S ans S ault R apids map area
are illustrated in Figure 1. W ithin the Mack enz ie Mountains S upergroup, the informal H1 unit is
formaliz ed as the T abasco Formation (T urner and Long, 2012). T he K atherine Group is
subdivided into seven formations (Long and T urner, 2012), replacing the “lower” and “upper”
subdivisions of Aitk en et al. (1982). Although typically not well exposed, these seven formations
have been mapped within this map area as outlined by Fallas (2019).  S trata formerly assigned
to the informal H5 unit of Aitk en et al. (1982) are now assigned to Dodo Creek  and S tone K nife
formations of the Little Dal Group (T urner and Long, 2012). A gabbro sill that intrudes strata of
the Mack enz ie Mountains S upergroup southeast of the S ans S ault R apids map area was dated
at 779.5 Ma by Harlan et al. (2003) and assigned to the Gunbarrel mafic magmatic event.
S imilar intrusions within the S ans S ault R apids map area are also assigned to the Gunbarrel
suite.
.....W ithin the Cambrian succession, the Nainlin Formation of MacNaughton and Fallas (2014) is
introduced in place of the “basal red beds” of the Frank lin Mountain Formation. Nainlin
Formation is a clastic-dominated unit beneath the Frank lin Mountain dolostone, and lies
unconformably on Neoproteroz oic (Tonian) strata of the K atherine or Little Dal groups. Aside
from the exclusion of the basal red beds, Frank lin Mountain Formation follows the usage of
Aitk en et al. (1982), as does Mount K indle Formation. T he unnamed S iluro-Devonian unit of
Aitk en et al. (1982) has since been identified as Peel and Tatsieta formations along the north
slope of the Mack enz ie Mountains by Morrow (1999) and Pyle and Gal (2007), whereas Morrow
(1991) identifies the S iluro-Devonian unit as Tsetso Formation further south within the
Mack enz ie Mountains. T he map interpretation presented here applies either set of terminology
based on the nearest published measured section. Younger Devonian units in the southwest
S ans S ault R apids map area follow the usage of Aitk en et al. (1982), with some refinement to
the relationships between Bear R ock , Arnica, and Landry formations as noted by Morrow
(1991).
.....Unconformably overlying the Devonian succession, the Cretaceous succession was treated
as an undivided pack age of Arctic R ed R iver and T revor formations by Aitk en et al. (1982),
largely following the work  of Y orath and Cook (1981). S ubsequent work by Dixon (1999) and
T homson et al. (2011) provided a basis for subdividing the Cretaceous into four units: the Lower
Cretaceous Martin House and Arctic R ed formations, and Upper Cretaceous S later R iver and
T revor formations. S ubsurface data from petroleum exploration wells and reflection-seismic
surveys helped constrain the distribution of these units.
.....S ubsurface data and stratigraphic refinements allow for the revision of structural features
identified by Aitk en et al. (1982). T he northeast-trending segment of the S outhbound Fault is
interpreted in part from reflection-seismic data, and the fault may link to the W hirlpool Fault in
the subsurface. T he fault segment identified as the Deadend Fault in Aitk en et al. (1982) is here
renamed the Houdini Fault (after the informal “Houdini Lak e” at 65°03’N, 129°16’W ) because
this thrust fault does not appear to connect with the thrust fault mapped as Deadend Fault on
the adjacent R amparts R iver map of Aitk en et al. (1982). T he lik ely continuation of the Deadend
Fault lies to the north on the southwest flank of the S tony anticline. S ome minor revisions are
made to the fold train in the core of the Houdini synclinorium, along with the addition of
previously unrecogniz ed R amparts Formation exposed in the same structure. In the extreme
southwest corner of the map area, Aitk en et al. (1982) showed an anomalous stratigraphic
relationship, with Arnica Formation lying directly upon Frank lin Mountain Formation.
Identification of a previously unrecogniz ed fault just south of the map boundary, in N T S  map
106–A (Mount Eduni), eliminates the requirement for this relationship, and strata are now
interpreted entirely as Frank lin Mountain Formation. Other additions within the map area include
steeply dipping normal faults and north-northwest-trending mafic dyk es of the Gunbarrel suite
locally cutting K atherine Group strata.
.....NOT E: T he names S tony and Tawu anticlines were introduced by Aitk en et al. (1982) to
indicate the broad culminations cored by Tsez otene Formation and K atherine Group, without
differentiating individual anticlinal hinges. As refined mapping has revealed that these structures
comprise multiple en échelon anticlinal hinges along their full strik e length, these are herein
differentiated as segments named on the basis of a geographic feature in close proximity to the
segment named.
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