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Figure 8. Field photographs of stratigraphic units above PP1 and PP2 at section W2313 (a, b) and W2316 (c, d,
e, f): a) approximately 50-100 m of alternating dark grey sandstone and orange-weathering dolostone above the
large domal stromatolites at the top of PP2 upper at section W2313. Above this, exposure of this unit is lost. This
interbedded siliciclastic and dolostone unit is interpreted as the Gibben formation and the contact between it and PP2
upper is drawn as a white line; b) alternating sandstone and dolostone of the Gibben formation above PP2 upper
at W2313; ¢) alternating siltstone and orange-weathering dolostone above the grey-weathering wispy laminated
dolostone of PP2 upper at W2316. The alternating siltstone and dolostone is interpreted as the Gibben formation;
d) thinly bedded dolostone with alternating darker and lighter beds. The centimetre-scale beds contain laminations
stratigraphically above the interbedded siltstone and dolostone at section W2316; e) ooid and coated grain packstone
stratigraphically above the thinly bedded dolostone; f) pebble to cobble conglomerate, coarse sandstone, and maroon-
weathering siltstone stratigraphically above the oolitic dolostone. This is interpreted as the Chandindu Formation.
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Interpretation

We suggest that the contact between PP1 and
PP2 is at the transition from dominantly siltstone to
dominantly dolostone at 370 m of stratigraphic height.
This is consistent with the descriptions of PP1 and
PP2 from Thompson et al. (1994), Medig et al. (2010,
2014) and Strauss et al. (2014). We tentatively divide
PP2 into lower and upper units with a contact at the
transition from wavy bedded and thinly laminated
dolostone to dominantly stromatolitic dolostone at
810 m of stratigraphic height. Macdonald et al. (2011)
interpreted the shift to stromatolitic dolostone as a
lateral facies change and, therefore, did not separate
these units, referring to PP2 instead as Pinguicula B/C.
Halverson et al. (2012) proposed that the stromatolitic
dolostone, here termed ‘PP2 upper’, was correlative
with the Rubble Creek Formation in the Hart River and
Wernecke inliers. Whether PP2 lower and upper, as
described here, can be separated as distinct mappable
units will require additional sections.

Broadly, there is a shallowing upward trend within this
section. We interpret PP1 as a relatively deep-water,
mid to outer ramp environment. Although full Bouma
sequences are absent from this section, the overall
thickness of siltstone and sandstone in this section,
current ripple cross-stratification, absence of features
indicative of shallow-water conditions, and coarser
event beds are consistent with a turbiditic environment
below storm-weather wave base as suggested in Medig
et al. (2014). The presence of olistoliths in the upper
portion of PP1 is consistent with deposition along
a slope and suggests that the basin was tectonically
active during deposition. We interpret PP2 as a
shallow, peritidal, inner ramp environment due to the
presence of tepee structures and carbonate intraclast
conglomerates in PP2 lower. Columnar and domal
stromatolites in PP2 upper, typically found in subtidal to
intertidal environments, also support the interpretation
of a shallow, peritidal, inner ramp environment. This
environmental interpretation is consistent with those
presented in Macdonald et al. (2011) and Medig et al.
(2014).

Section W2316

Section W2316 is located approximately 11 km to the
southeast of section W2313 along a roughly north-
trending ridge that is perpendicular to strike (Figs. 3, 4
and 9a). The base of section W2316is atasharp contact
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between orange-weathering dolostone and dark grey
weathering siltstone. Immediately below the base of
W?2316, the laminated, orange-weathering dolostone
is heavily silicified. We interpret the orange-weathering
dolostone as the Gillespie Lake Group (Fig. 5c, d).

The first 30 m of section W2316 consists of siltstone
(Fig. 9b) with occasional intervals of finer grained shale
beds. Above 30 m, thin orange-weathering dolostone
beds are present every 5 to 10 m. The interval from 50
to 130 m consists of interbedded siltstone and thinly
bedded, parallel-laminated, orange-brown weathering
dolostone (Fig. 9c). Above 130 m, the siltstone becomes
dolomitic and is interbedded with laminated dolostone.
At approximately 180 m, the interbedded dolostone
and siltstone transitions to a 55 m thick interval of
dominantly orange-brown weathering dolostone
(Fig. 9d) before returning to interbedded dolomitic
siltstone and dolostone for another approximately
110 m.

Above the relatively recessive siltstone and dolostone,
at 342 m total stratigraphic thickness, thereisa 173 m
section of resistant, grey-weathering, microbialaminite
and wispy-laminated dolostone with wavy bedding and
low-angle cross-stratification (Fig. 9e). Chert occurs as
bedding-parallel nodules, up to a few centimetres wide,
at the base of this interval and as thin (<1 cm) layers
within the dolostone farther up section (Fig. 9f).

Above this interval of dominantly dolostone, at 515 m
of total stratigraphic thickness, there is 145 m of
interbedded brown-orange weathering, laminated
dolostone and dark grey-weathering, laminated, very
fine sandstone to siltstone (Fig. 8c). At the start of
this 145 m thick stratigraphic package, the siltstone
intervals are 10 cm thick for every 0.5 to 1 m of
dolostone. As stratigraphic height increases, the
siltstone intervals thicken to approximately 1 m. A 40 m
interval of grey-weathering, laminated, thin to medium-
bedded dolostone (Fig. 8d) was measured above the
interbedded siltstone and dolostone before stopping the
log at a total thickness of 701 m. Stratigraphically above
the end of the log, there is grey-weathering laminated
dolostone and oolitic/coated grain packstone (Fig. 8e)
that is overlain by maroon-weathering siltstone, pebble
conglomerate, and sandstone (Fig. 8f).
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Figure 9. Field photographs of PP1 and PP2 from section W2316: a) ridge that W2316 was measured along with
proposed contacts identified with white lines; b) dark grey-weathering siltstone from the base of PP1 (stratigraphic
up is to the right); c) interbedded siltstone and dolostone from the gradational contact between PP1 and PP2 lower;
d) orange-brown weathering, laminated dolostone in PP2 lower; e) grey weathering, wispy and thinly laminated
dolostone from PP2 upper; f) bedding-parallel chert nodule from the base of PP2 upper.
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Interpretation

Similar to section W2313, orange-weathering
dolostone is overlain by an interval of dark grey-
weathering, fine-grained siliciclastic rocks that pass up
section to a laminated, grey-weathering dolostone. The
units that overlie the dolostone at the top of W2316
are consistent with the descriptions of the Fifteenmile
Group elsewhere in the Coal Creek inlier (Macdonald et
al., 2011, 2012; Halverson et al., 2012; Kunzmann et
al., 2014). Specifically, the laminated thin to medium-
bedded dolostone and oolitic/coated grain packstone
above the interbedded siltstone and dolostone is
interpreted as the Gibben formation here, consistent
with the descriptions of the middle of the Gibben
formation in Halverson et al. (2012). The sharp contact
between the dolostone above the oolitic/coated grain
packstone and the maroon-weathering siltstone and
granule to cobble conglomerate is interpreted here
as the contact between the Gibben and Chandindu
formations (Halverson et al., 2012; Kunzmann et
al., 2014). Based on these similar stratigraphic
relationships, we interpret our section as spanning PP1
and PP2, with the underlying orange dolostone as the
Gillespie Lake Group and the overlying siliciclastic and
carbonate strata as the Fifteenmile Group.

The contact between the Gillespie Lake Group and PP1
at the base of W2316 is unconformable. The contact
between PP1 and PP2 is gradational and is placed at
the transition from interbedded dolomitic siltstone and
siltstone to dominantly dolostone at 180 m. The PP2
lower to PP2 upper contact within W2316 is at the
base of a strongly resistant, grey-weathering dolostone
above theinterbedded dolostone and dolomitic siltstone
at 342 m. We interpret the interbedded siltstone and
dolostone as the base of the Gibben formation at
515 m. This contact with PP2 upper and the Gibben
formation is gradational.

Our interpretation differs from Thompson et al. (1994),
who mapped this ridge as Quartet Group overlain
by Gillespie Lake Group. Thompson et al. (1994) and
Strauss et al. (2014) did recognize Gibben formation
(PR4) up section from the Gillespie Lake Group.
However, they map it as unconformably overlying the
Gillespie Lake Group. A section that was measured
during the mapping reported in Thompson et al. (1994)
but published in 2015 describes maroon siltstone and
heterolithic conglomerate interpreted as the Gibben
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formation at a sharp, unconformable contact with the
Gillespie Lake Group (Thompson and Roots, 2015).

Although our interpretations differ from the work by
Thompson et al. (1994) and Thompson and Roots
(2015), the interpretation of the Gibben and Chandindu
formations here is consistent with more recent
descriptions of these units elsewhere in the Coal Creek
inlier (Halverson et al., 2012; Kunzmann et al., 2014).
Additionally, the interpretation of the units PP1 and
PP2 here is consistent with the overall description of
PP1 and PP2 as a basal siliciclastic unit and overlying
carbonate unit stratigraphically above the Wernecke
Supergroup and below the Fifteenmile Group. Though
our interpretation of the units as PP1, PP2 and Gibben
formation differs from the interpretation of these units
as the Gillespie Lake Group in Thompson and Roots
(2015), we agree with Thompson and Roots (2015)
that the contacts between units here are gradational.

Here, PP1 is identified and interpreted as a deep-water
mid to outer-ramp environment due to the absence
of cross-stratification or other sedimentary structures
that would be consistent with a shallower environment.
Unlike in section W2313, no olistoliths were identified
in PP1 in section W2316. PP2 at section W2316 likely
records a deeper environment than PP2 at W2313
because it is mostly wispy-laminated dolostone. Tepee
structures, intraclast conglomerates, and stromatolites
are absent.

Discussion

The two sections discussed here are separated by
approximately 11 km and, though broadly similar,
exhibit some key differences. Section W2313 is
approximately 500 m thicker than section W2316.
Numerous olistoliths are present near the top of PP1 in
section W2313; however, they are absent in W2316.
In section W2316, PP2 is relatively featureless and
composed of microbialaminite and wispy-laminated
dolostone. In contrast, PP2 in section W2313 contains
tepee structures, intraclast conglomerates, wavy
bedding and stromatolites. The olistoliths in W2313 are
consistent with active tectonism during deposition. The
lateral variation in sedimentary facies and stratigraphic
thickness would be also expected in a tectonically active
basin. Macdonald et al. (2012) noted that the overlying
Fifteenmile Group is laterally variable in thickness as a
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result of small fault-bounded sub-basins and that the
pattern of variance was similar to what they observed
in PP1 and PP2. Additional sections are required to
better understand the lateral variation in these units,
and how the variation relates to tectonism in the basin
at the time of deposition of PP1, PP2 and the overlying
Fifteenmile Group.

Asdiscussed above, the correlation of PP1 and PP2 with
other units farther east is ambiguous. Previous work
has suggested that PP1 and PP2 are correlative with
the Pinguicula Group in the Hart River and Wernecke
inliers (Fig. 2; Medig et al., 2010; Macdonald et al., 2012;
Strauss et al., 2014). However, Medig et al. (2014)
challenged this correlation based on detrital zircon
analyses from a sandstone in PP1, which suggest that
PP1 recorded a separate, earlier basin-forming event
possibly correlative with the Belt Supergroup. Medig
et al. (2014) also suggested that PP2 unconformably
overlies PP1 and could be correlative with the uppermost
formation of the Pinguicula Group, the Rubble Creek
Formation. Based on the field observations presented
here, PP2 conformably overlies PP1 at section W2316
because the contact is gradational. This conformable
relationship between PP1 and PP2 challenges the
suggestion from Medig et al. (2014) that PP1 and
PP2 record separate basin-forming events. Further,
in section W2316, the contact between PP2 and the
overlying Gibben formation appears to be gradational.
This suggests that there is not much time missing
between the deposition of these two units.

In the Hart River and Wernecke inliers, the Pinguicula
Group is stratigraphically above the Wernecke
Supergroup and below the Mackenzie Mountains
Supergroup, and records depositionalongaramp (Medig
et al., 2016). The base of the Pinguicula Group, the
Mount Landreville Formation, is a dominantly siliciclastic
unit with turbidites interpreted as being deposited in a
deep-water environment, below storm-weather wave
base (Medig et al., 2016, 2023). The overlying Pass
Mountain Formation is dominantly carbonate and was
deposited on the outer ramp near storm-weather wave
base. The overlying Rubble Creek Formation is also
carbonate dominated and was deposited above fair-
weather wave base in places (Medig et al., 2016). In the
sections described here from the Coal Creek inlier, PP1
is a dominantly siliciclastic unit deposited in a deep-
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water environment below storm-weather wave base.
PP2 is composed of carbonates deposited in a shallow
subtidal to peritidal environment in section W2313 and
a deeper environment near storm-weather wave base
in section W2316. The relative stratigraphic position
and transition from a deep-water siliciclastic unit to
shallower water carbonate unit support the proposed
correlations between PP1 and PP2 and the Pinguicula
Group, and that PP1 and PP2 were deposited during
the same basin-forming event (Medig et al., 2010;
Macdonald et al.,, 2012). The field observations and
interpretations presented here do not agree with the
hypothesis that PP1 records an earlier basin-forming
eventthatis distinct from PP2 (Medig etal. 2014, 2023).
Additional sections, mapping and geochronology are
required to confidently establish these correlations and
test tectonic models.
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