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stand the early stages of the Kilohigok Basin and the basin’s economical potential.
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Abstract

During the 2017 field season, sedimentological and stratigraphic work was conducted within the Kilohigok Basin, located

in the Kitikmeot Region of Nunavut. The Kilohigok Basin has been the subject of a few previous field projects; however, its

lowermost stratigraphic interval—the Kimerot Group—has not so far been the focus of a detailed study. The Kimerot Group

nonconformably overlies metasedimentary rocks of the Archean Yellowknife Supergroup and is thought to represent the

rifting stage of a late Archean to Paleoproterozoic block (the Slave craton) prior to its amalgamation into Laurentia. The

Kimerot Group is divided into two intervals: a lower siliciclastic-dominated Kenyon Formation and an upper carbon-

ate-dominated Peg Formation. Facies associations that were identified are

• a fluvial succession composed of a basal conglomerate overlain by mature sandstone beds;

• a nearshore-marine succession composed of deltaic mouth bars transitioning into storm- and tide-influenced sandstone

and dolostone; and

• a shelf succession composed mainly of stromatolitic dolostone, interbedded with heterolithic sandstone and siltstone.

The purpose of this study is to provide an updated sedimentological and stratigraphic characterization of a Paleo-

proterozoic, mixed siliciclastic–carbonate coastal succession, and shed light on the depositional settings of the Kilohigok

Basin’s early developmental stages.

Résumé

Au cours de la campagne de terrain de 2017, des travaux de sédimentologie et de stratigraphie ont été menés dans le bassin

de Kilohigok, situé dans la région de Kitikmeot, au Nunavut. Le bassin de Kilohigok a déjà fait l’objet de quelques enquêtes

effectuées sur le terrain mais, jusqu’à date, aucune étude détaillée n’a porté sur son intervalle stratigraphique inférieur, soit

le groupe de Kimerot. Ce dernier repose en discordance sur les roches métasédimentaires du Supergroupe de Yellowknife

d’âge archéen et pourrait correspondre à un épisode de rifting, lequel aurait affecté un bloc (craton du Lac des Esclaves)

d’âge archéen tardif à protérozoïque et aurait eu lieu avant l’amalgamation du dit bloc à la Laurentie. Le groupe de Kimerot

est réparti en deux intervalles, soit un intervalle inférieur, ou formation de Kenyon, dans lequel prédominent les roches

silicoclastiques, et un intervalle supérieur, ou formation de Peg, caractérisé par la présence de roches carbonatées. Les asso-

ciations de faciès remarquées sont les suivantes :

• une succession fluviatile composée de conglomérat de base sur lequel repose des couches de grès matures;

• une succession marine littorale composée de barres d’embouchure qui passent progressivement à du grès et de la

dolomie mis en place sous l’influence des tempêtes ou des marées; et

• une succession de plateau composée principalement de dolomie stromatolitique interstratifiée avec du grès et du

siltstone hétérolithiques.
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La présente étude a pour objet de mettre à jour les caractéristiques sédimentologiques et stratigraphiques d’une succession

côtière de type à la fois silicoclastique et carbonaté d’âge paléoprotérozoïque, et de faire la lumière sur les contextes

sédimentaires en place au cours des étapes précoces de développement du bassin de Kilohigok.

Introduction

The Kilohigok Basin, situated in the northeastern portion of

the Slave Province of the Canadian Shield, represents one

of the oldest and most well-preserved Precambrian basins

in the Canadian Arctic (Figure 1; McCormick and

Grotzinger, 1992). The Kilohigok Basin overlies crystal-

line basement rocks of the Slave Province and is interpreted

to record rifting and convergence of Paleoproterozoic

cratonic blocks at 2.0–1.6 Ga (Grotzinger and McCormick,

1988). Due to its remoteness, only a few mapping and the-

matic fieldwork projects have been conducted in the area.

Previous work in the Kilohigok Basin includes its first

mapping by O’Neill (1924), followed by the descriptions of

the main stratigraphic units by Wright (1956, 1957),

Tremblay (1966, 1967, 1971) and Fraser and Tremblay

(1969). Hoffman (1973) interpreted the Kilohigok Basin as
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Figure 1: Geological sketch showing the stratigraphic groups mapped in the Kilohigok Basin. Modified from Campbell and Cecile (1976,
1979), Campbell (1979) and Ielpi et al. (2017b).



an aulacogen and Campbell and Cecile (1981) interpreted it

as a northwest-trending intracratonic basin formed as a

splay of an inferred aulacogen located to the north. Camp-

bell and Cecile (1976) completed a map of the entire basin

at 1:500 000 scale, which also targeted the sedimentology

of specific units (Cecile, 1976; Cecile and Campbell, 1977,

1978; Campbell, 1978; Campbell and Cecile, 1981). New

interpretations and data suggest that most of the basin’s

geological history is related to the crustal-scale conver-

gence recorded in the Thelon Tectonic Zone at the bound-

ary between the Slave and Rae cratons. This interpretation

was supported by Thompson and Ashton (1984), Thomp-

son et al. (1985), Tirrul (1985), Grotzinger and Gall (1986)

and Tirrul and Grotzinger (1990), who provided causal

links between the local structural framework and basin stra-

tigraphy. The Goulburn Supergroup consists of multiple

groups and formations representing the lower stratigraphic

units of the Kilohigok Basin (Figure 2). The lowermost

portion of the basin stratigraphy within the Goulburn

Supergroup represents a thin rift succession (i.e., the

Kimerot Group; Figures 1, 2), whereas most of the strata

accumulated afterward record the filling of a large foreland

basin (Bear Creek, Wolverine Group and Bathurst groups;

Figures 1, 2; Grotzinger and Gall, 1986).

Despite previous work, some portions of the basin stratig-

raphy remain poorly understood, such as the oldest, lower-

most, rift-related strata. Support from the Geological Sur-

vey of Canada’s Geo-mapping for Energy and Minerals

(GEM-2) initiative and the Canada-Nunavut Geoscience

Office (through the Canadian Northern Economic Devel-

opment Agency's Strategic Investments for Northern Eco-

nomic Development program) led to additional targeted

mapping and stratigraphic work in the northeastern portion

of the Kilohigok Basin from 2014 to 2017 (Ielpi and

Rainbird, 2015a, b; Ielpi et al., 2015; Rainbird and Ielpi,

2015; Ielpi and Rainbird, 2016; Ielpi et al., 2017a, b). In

particular, targeted fieldwork was conducted in July 2017

to better understand the stratigraphy and sedimentology of

the Kimerot Group at the type locality in Bear Creek Hills

(Figure 1). Preliminary results from the 2017 field season

have been presented in Ielpi et al. (2017b), who focused on

the potential for uranium mineralization at the contact be-

tween the Kimerot Group and the underlying basement

rock. In this paper, the authors present the results of ongo-

ing research derived from facies and petrographic analyses

of mixed siliciclastic–carbonate coastal deposits of the

Kimerot Group, and provide a more detailed sedimen-

tological framework on the initial evolutionary stages of

the Kilohigok Basin.

Geological setting

Three Paleoproterozoic sedimentary successions occur

along the flanks of the Slave craton: the Wopmay Orogen

on the northwest, the East Arm Basin on the south and the

Kilohigok Basin on the northeast. The Kilohigok Basin is

composed of sedimentary rocks of the Goulburn

Supergroup, which overlie crystalline rocks of the Archean

Slave Province (Figure 1). The Slave Province is a

4.02–2.55 Ga cratonic block (Slave craton) that encom-

passes 213 000 km2 of ancestral terranes, granitic rocks,

greenstone belts and metasedimentary cover (Padgham and

Fyson, 1992; Isachsen and Bowring, 1994).

The Kilohigok Basin (ca. 1.9 Ga) has a preserved surface

area of approximately 7000 km2, stretching from northwest

to southeast (Figure 1). The lowermost Goulburn

Supergroup is represented by the Kimerot Group (<2023

±3 Ma to >1967 ±5 Ma; Tirrul and Grotzinger, 1990),

which is interpreted to record the initial passive-margin de-

velopmental stage of the basin (Grotzinger and Gall, 1986;

Grotzinger and McCormick, 1988). Overlying the Kimerot

Group is the Bear Creek Group, which represents the later

foreland-basin developmental stage of the Kilohigok Ba-

sin. The Kimerot Group has a maximum thickness of 500 m

and comprises a 250 m thick siliciclastic-dominated unit

(the Kenyon Formation) and a 250 m thick carbonate-rich

unit (the Peg Formation; Grotzinger and Gall, 1986;

Grotzinger and McCormick, 1988; Grotzinger et al., 1989).
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Figure 2: Stratigraphy of the Goulburn Supergroup, Kilohigok Ba-
sin. Modified from Tirrul and Grotzinger (1990).



The section at Bear Creek Hills shows the entire Kimerot

Group succession, including both the Kenyon and Peg for-

mations.

Methods

This study is based on field observations complemented by

petrographic analyses. Field data collection was conducted

in July 2017 in Bear Creek Hills, which is located to the east

of Kiluhiqtuq (Figure 1; latitude 66°42’N, longitude

107°27’W). The studied section was accessed via float

plane and field traverses, and consists of a monocline with

regional bedding striking approximately 225° and dipping

15–35° to the southwest. Data collection consisted of strati-

graphic bed-by-bed logging, targeted rock sampling for

petrographic observations, making sedimentary facies ob-

servations and collecting paleocurrent indicators. Detailed

observations on rock lithologies, grain size and sedimen-

tary structures were also collected.

A total of 122 samples were taken throughout the entire

succession and of those, 54 samples were selected for

petrographic observation from the basement rock to the up-

per carbonate–rich zone of the study section. A stable-iso-

tope geochemical study of the Kimerot Group is also under-

way.

Paleocurrent indicators and bedding measurements were

collected to constrain the paleodrainage properties and

depositional architecture of selected exposures. Paleo-

current indicators were collected on planar crossbeds and

visualized in rose diagrams using OpenStereo software.

Results

Three facies associations were observed in the Bear Creek

Hills section, for a total of 11 facies (Table 1). Field photo-

graphs and thin-section micrographs from each facies asso-

ciation are in Figures 4–6. Given the limited scope of this

paper, sedimentary facies are collectively interpreted in the

discussion section. Facies descriptions and interpretations

are also summarized in Table 1. The three facies associa-

tions can be described as fluvial, nearshore-marine clastic

dominated, and mixed carbonate-clastic shelf depositional

environments, although some facies have multiple associa-

tions.

Fluvial facies association

This facies association is part of the Kenyon Formation and

comprises an approximately 35 m thick section that lies

nonconformably atop the Archean basement (Figure 3).

This facies association is denoted by erosionally bounded,

conglomerate and cross- or trough-bedded quartzarenite

(Table 1). The lowermost beds are composed of a basal con-

glomerate with clasts ranging from 2 mm to 2 cm in size.

Clasts are subrounded to subangular and, from a textural

point of view, are moderately mature (Figure 4c). The con-

glomerate is also framework supported with a sandy,

quartz-rich matrix (Figure 4c). Petrographic observations

show that this conglomerate includes clasts of jasper, feld-

spar, lithic fragments directly derived from the nearby

granitoid basement rock, and abundant quartz. The beds

overlying the coarse basal deposit are composed of

coarse-grained, granule-rich quartzarenite bounded by

subplanar, irregular erosional contacts. Petrographic obser-

vations identified rare feldspar (<5%) and lithic grains

(<5%) within the first few beds but quartz comprises >95%

of the grains, indicating it is a quartzarenite (Figure 4a, b,

d). As the stratigraphic succession evolves upward, the

quartzarenite becomes finer grained with increasing chem-

ical and physical maturity. The quartzarenite displays both

planar and cross-stratified beds (in a few instances through-

out), and compound cross-stratification was rarely ob-

served (Figure 4f, g). Most depositional boundaries are flat,

but erosional and undulatory boundaries are also recorded.

Bedding surfaces separating quartzarenite beds display

wave-ripple forms preserved in plan view (Figure 4e).

This facies association is denoted by stacked sandstone

beds (Figure 4h) ranging in thickness from 30 cm to 1.5 m.

The basal conglomerate beds are slightly thicker (1–2 m)

and massive to crudely stratified in places. Bedsets exhibit-

ing compound cross-stratification reach a maximum thick-

ness of 3 m.

Clastic-dominated, nearshore-marine facies
association

The clastic-dominated, nearshore-marine facies associa-

tion occurs in the middle portion of the stratigraphic suc-

cession in the Bear Creek Hills section, where it attains a

thickness of approximately 97 m (Figure 3). This facies as-

sociation is mainly represented by mixed siliciclastic-car-

bonate quartzarenite that is undulatory bounded and her-

ringbone cross-stratified (Table 1). Grains range in size

from fine sand to granule and are subrounded in shape.

Siltstone and medium-grained sandstone with intrafor-

mational clasts and dolomitic matrix or cement are subordi-

nate (Figure 5a, b). Beds of micritic dolostone containing

scattered, coarse sand–sized grains of quartz appear toward

the top of the facies association. Planar sets exhibiting her-

ringbone cross-stratification (Figure 5c) are observed at

regular intervals (on average every 5–10 m) and bound mo-

notonous sets of crossbeds. Lamination in the herringbone

cross-stratification exhibits rhythmic alternation in grain

size and thickness over tens of centimetres along strike

(Figure 5c) and weathered surfaces are recessive when

finer grained and carbonate cemented. Cross-stratification

occurs in both planar and trough geometry, and hummocky

crossbedding is also abundant in this facies association

(Figure 5d, e); it is disturbed in places by soft-sediment

loading (Figure 5h). Rare swaley cross-stratification oc-

curs in association with fine- to medium-grained sandstone

18 Canada-Nunavut Geoscience Office
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Figure 3: Stratigraphic development of the Kimerot Group, as logged in the Bear Creek Hills section: a) complete, compressed stra-
tigraphic column of the Kimerot Group showing 187 m of strata; b) inset of bed-by-bed logged stratigraphy between 5 and 12 m (flu-
vial facies association); c) inset of bed-by-bed logged stratigraphy between 37 and 52 m (clastic-dominated, nearshore-marine fa-
cies association); d) inset of bed-by-bed logged stratigraphy between 171 and 180 m (mixed carbonate-clastic shelf facies
association).
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Figure 4: Fluvial facies association observed within the Kimerot Group: a) photomicrograph of quartz-
arenite sample SM113 (cross-polarized light; 5 times magnification), revealing subrounded quartz
grains, this rock is also poorly sorted but compositionally mature; b) photomicrograph of quartzarenite
sample SM116 (cross-polarized light; thin section scan), revealing faint bedding highlighted by alterna-
tions in grain size, grains are subrounded and moderately sorted; c) basal conglomerate in the strati-
graphically lowermost portion of the Kimerot Group, observed clasts include quartz, jasper and lithic
fragments (granitoid; pencil is ~6 cm long); d) coarse-grained to granular quartzarenite exposed on a
weathered surface (pencil is ~6 cm long); e) wave ripples observed at the contact between quartzarenite
beds (pencil is ~6 cm long); f) plane-parallel and planar crossbedding in quartzarenite (pencil is ~6 cm
long); g) details of compound crossbedded quartzarenite, probably the product of accretion and migra-
tion of small fluvial-channel bars (scale bar on the bottom right is 0.5 m); h) stacked sandstone beds
ranging in thickness from 30 cm to 1.5 m (geologist on the left is ~1.6 m tall).
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Figure 5: Clastic-dominated, nearshore-marine facies association in the Kimerot Group: a) photomicro-
graph of quartzarenite sample SM016 (cross-polarized light; 5 times magnification), revealing sub-
rounded quartz grains within a carbonate matrix; b) photomicrograph of mixed siliciclastic-carbonate
sample SM050 (cross-polarized light; thin section scan), revealing alternating quartz-rich laminae inter-
bedded with carbonate-matrix–rich layers, the sample was collected from a hummocky crossbedded
layer; c) herringbone cross-stratification with tidal bundles preserved in a quartzarenite bed with carbon-
ate matrix (pencil is ~6 cm long); d) teepee structure observed within a carbonate bed (pencil is ~6 cm
long); e) hummocky cross-stratification observed in dolostone interbedded with siltstone (lens cap is
~5 cm across); f) swaley cross stratification observed in a fine-grained sandstone-siltstone bed (mea-
suring tape is ~6 cm wide); g) carbonate intraclasts within quartzarenite (lens cap is ~5 cm across);
h) loading structure observed at the contact between a quartzarenite bed and an underlying siltstone unit
(field notebook is ~20 cm wide).



(Figure 5f). Microbial lamination and stromatolite forms

defined by dolostone partings or interbedded in a quartz-

arenite appear in the middle portion of the stratigraphic suc-

cession and become more common upsection (Figure 5g).

Another significant feature of dolostone-rich beds is the oc-

currence of teepee structures, approximately 10 cm in

height and 10 cm in length.

This facies association is denoted by planar stacks of

crossbedded and trough crossbedded quartzarenite beds

that range in thickness from 30 cm to 1.5 m each. Thinner

sets of siltstone and mixed carbonate-siliciclastic beds

range in thickness from 1 to 30 cm (Figure 5d, e). Most of

the beds have uneroded sharp contacts and undulatory con-

tacts. The latter are defined both by wave ripples or by iso-

lated hummock forms.

Mixed carbonate-clastic shelf facies association

The mixed carbonate-clastic shelf facies association occu-

pies the topmost portion of the study section and comprises

48 m of logged strata (Figure 3). The facies association is

denoted by undulatory, bounded, mixed carbonate-clastic

hummocky cross-stratification beds and stromatolitic beds

(Table 1). Deposits in this association are composed of a

subequally abundant association of quartzarenite, siltstone

and dolostone. Petrographic analyses show that the clastic

portion comprises subrounded, carbonate-cemented, me-

dium-grained sand to coarse-silt–sized quartz (Figure 6a,

b). The textural maturity of the clastic fraction is higher

than the two underlying facies associations. Thin sections

of dolostone samples reveal common micritic mudstone,

microbial lamination and hybrid dolarenite with carbonate

and siliciclastic grains interspersed within a carbonate ma-

trix. Quartzarenite and siltstone exhibit either planar or

hummocky crossbedding, whereas dolostone typically

shows microbial lamination (Figure 6b, d, e, f). Individual

stromatolite biostromes range from 20 to 30 cm in relief and

are approximately 20 cm in width (Figure 6e). The contact

between the topmost stromatolite bedset in the Kimerot

Group (Peg Formation) and the overlying Bear Creek

Group is very sharp and does not show evidence of erosion

(Figure 6g, h).

This facies association is denoted by flat beds ranging from

10 cm to 1 m in thickness. The dominant lithological asso-

ciation is rhythmic alternation of stromatolitic dolostone,

siltstone and sandstone beds (Figure 6c–f). Siltstone units

coarsen upward over approximately 5 m and are capped in

places by a metre-scale compound crossbedded quartz-

arenite. A stromatolite bedset at the top of the section

reaches 1.5 m in thickness.

Discussion

Depositional environments

Overall, the assemblage of coarse detritus, poor textural

maturity and abundance of sedimentary structures pointing

to unidirectional flows in the lowermost facies association

is consistent with a fluvial depositional environment

(McCormick and Grotzinger, 1993). Although the good de-

gree of grain sphericity and rounding may seem like evi-

dence for processes of repeated clast collision typical of

prolonged stream transport and reworking, the occurrence

of lithic clasts with lithology matching that of the underly-

ing basement rock suggests a relatively proximal sediment

source. The compositional maturity of the deposit points to

a regime of strong chemical weathering during times of de-

position.

The assemblage of sedimentary structures within the flu-

vial facies association can be reconciled with changes in

water-flow depth and strength. Supercritical flow regimes

typical of shallow or fast-flowing currents are recorded by

plane beds with primary current lineation, whereas subcri-

tical regimes are recorded by an array of sedimentary struc-

tures such as planar and trough crossbeds and asymmetric

ripple crosslamination (Table 1). The occurrence in this fa-

cies association of compound crossbedding can also be re-

lated to the accretion and migration of small sediment bars

within channels (Rubin and Ralph, 1983). Overall, the

abundance of crossbedding over planar bedding can be re-

lated to a fluvial system that had either a perennial dis-

charge regime or episodic floods followed by prolonged

waning-flow stages (Stear, 1983; Fielding et al., 2018;

Ielpi, 2018).

The second facies association (clastic dominated, near-

shore marine) is marked by a shift toward finer grained de-

posits that exhibit higher chemical and textural maturity.

This can be related to an increasingly distal sediment

source, as well as enhanced sediment reworking and matu-

ration. The first occurrence of carbonate deposits is consis-

tent with this inference and suggests that at times the

depositional system became clastic starved (Sami and

James, 1993), where waters in the basin became over-

saturated in carbonate. The occurrence of herringbone

cross-stratification suggests oscillatory flows related to

wave agitation (wave ripples, hummocky cross-stratifica-

tion), which is indicative of a transgressive shift from flu-

vial to shallow-marine conditions (Table 1). Herringbone

cross-stratification is the record of reversals in unidirec-

tional flows and is a common occurrence in tidally influ-

enced shelves (Allen, 1982). The tidal origin of these sets is

confirmed by tidal bundles preserved therein, the record of

flow-strength modulation associated with neap–spring tide

alternation (Collinson et al., 2006). Observed teepee struc-

tures suggest that temporary exposure and desiccation of

Summary of Activities 2018 23
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Figure 6: Mixed carbonate-clastic shelf facies association in the Kimerot Group: a) photomicrograph of a
carbonate rock sample SM011 (cross-polarized light; 5 times magnification), revealing subrounded car-
bonate grains within carbonate mud (dolomitized), some cement is also visible; b) photomicrograph of a
carbonate rock sample SM030 (cross-polarized light; thin section scan), showing thin lamination within a
stromatolite bed; c) carbonate beds showing stromatolitic lamination overprinted by partial dissolution
during diagenesis (pencil is ~6 cm long); d) carbonate beds showing low-relief microbial lamination and
small-scale hummocky cross-stratification (field notebook is ~0.2 m wide); e) carbonate bed with a stro-
matolite biostrome (magnetic pen is 10 cm long); f) plan view of a stromatolite bedset (knife is 5 cm long);
g) close up of the sharp, depositional contact between the Kimerot Group (Km) and the Bear Creek Group
(Br; pencil is ~6 cm long); h) top reef carbonate bed of the Kimerot Group in contact with the shale beds of
the Bear Creek Group (measuring tape is 6 cm wide).



the carbonate-rich substrata took place in response to tidal

sea-level modulation (James, 1977).

Wave ripples and hummocky cross-stratification point in-

stead to wave influence and are commonly preserved in the

shoreface to offshore-transition zone of clastic shelves

(Clifton, 2006). Wave activity, probably storm related, is

also indicated by the occurrence of carbonate rip-up clasts,

which indicates the erosion of a partially consolidated sub-

stratum during high-energy wave passage (Sami and

James, 1993). In this context, the common crossbeds ob-

served in this facies association are related to sand transport

in lower flow regime conditions and may represent either

alongshore bedforms resulting from drift currents (Allen,

1982) or accretion of small deltaic mouth bars. The second

hypothesis is preferred in cases where cross-stratification

occurs in compound bedsets marked by inclined depo-

sitional surfaces (Edmonds and Slingerland, 2007; Ahmed

et al., 2014).

The topmost facies association (mixed carbonate-clastic

shelf) is marked by a sharp decrease in the abundance and

average grain size of the clastic fraction, by an increase in

carbonate content and by the abundance of stromatolitic

dolostone. Taken as a whole, this facies association records

a transgressive phase dominated by episodic clastic shut-

down (Cattaneo and Steel, 2003). Sedimentary structures

in the clastic portion indicate that the facies association,

similar to the underlying deposits, records nearshore-ma-

rine settings influenced by tide and wave activity. Stro-

matolites indicate a subtidal environment with very limited

clastic input, whereas delivery and reworking of clastic de-

tritus through tidal and storm activity is suggested by the

presence of herringbone cross-stratification, hummocky

cross-stratification and concentration of intraformational

clasts (Sami and James, 1993; Collinson, 2006). Toward

the top of the section, reef buildup denoted by the occur-

rence of multiple stromatolite beds (James, 1977) indicates

the acme of transgression and clastic shutdown. The top

reef is the last layer deposited in the Kimerot Group, and is

sharply overlain by offshore mudstone, a rock type indica-

tive of carbonate-platform drowning (Grotzinger et al.,

1989).

Open questions and larger geodynamic
implications

Additional research is being conducted by the authors to re-

solve the stratigraphy and paleogeography of the Kimerot

Group to an even higher level of detail, to resolve the pecu-

liar geodynamic setting of this short-lived rifted margin of

the Slave craton in the Paleoproterozoic. A planned prove-

nance study based on detrital-zircon geochronology will

determine maximum age of deposition and an independent

test to the currently accepted rift-basin scenario for the

Kimerot Group. Stable-isotope analysis of carbonate rocks

in the Bear Creek Hills section may help to establish indi-

rect chronostratigraphic correlations with more accurately

dated sections globally, and its results may provide further

information on the duration of the rift. Finally, the updated

stratigraphic and sedimentological data presented here may

lead to refined lithostratigraphic correlations with similar

rift-related successions preserved on the western and

southern margin of the Slave craton.

Economic considerations

In general, shallow-marine sedimentary basins related to

the development of passive margins have demonstrated po-

tential for hydrocarbon resources, carbonate-hosted

lead-zinc deposits, phosphorite deposits, uranium deposits

and gold deposits (Altermann and Corcoran, 2002). The

Kilohigok Basin, however, is situated in an area of the Ca-

nadian Arctic that is not close to existing infrastructures, an

aspect that has limited past exploration for economic com-

modities in the area. Agamma-ray mass spectrometry study

conducted during summer 2017 fieldwork in the area re-

vealed uranium enrichment at the contact between the

Kimerot Group and metasedimentary rocks of the overly-

ing Archean Yellowknife Supergroup (Ielpi et al., 2017b).

Conclusion

The aim of this paper is to present an updated stratigraphic

and sedimentological framework for the Kimerot Group

exposed in Bear Creek Hills, part of the larger Kilohigok

Basin. Three facies associations are recognized: a fluvial

facies association composed of coarse-grained strata lo-

cally derived from the underlying basement; a clastic-dom-

inated, nearshore-marine facies succession pointing to an

initial transgressive phase and the establishment of a wave-

and tide-influenced coast; and a mixed carbonate-clastic

shelf facies association that marks episodic clastic shut-

down and establishment of stromatolite reefs during con-

tinuing transgression. The deposits of the Kimerot Group

are sharply overlain by deep-water deposits of the Bear

Creek Group, interpreted as the record of a sudden episode

of shelf drowning. Open questions on the chronological de-

velopment, sedimentary provenance and wider geody-

namic significance of the Kimerot Group may be answered

once a refined framework on its stable-isotope geochemis-

try and detrital-zircon geochronology is obtained.
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