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ABSTRACT

Upper Cretaceous " Kanguk " strata on Bylot Island have
been informally divided into three new, lithologically
distinct formations: the By;m Martin Formation (mid to late
Campanian), the Sermilik Formation (late Campanian to early
late Maastrichtian) and the Bylot Island Formation (late
Campanian to late Maastrichtian). These formations and
Tertiary formations (not studied herein), comprise the
Eclipse Group.

The Byam Martin Formation consists of mudstone, sandy
mudstone and minor sandstone, and originated as basin plain
and turbidite deposits followed wy regressive marginal
marine deposits of deltaic? origin. The Byam Martin
Formation is conformably overlain by the Sermilik Formation
in the south and the Bylot Island Formation in the north.
The Sermilik Formation represents a major late Cretaceous
regressive event, and is comprised of coarse-grained
sandstones that were shed from the adjacent Byam Martin
Mountains. These sandstones are preserved as braid delta
and submarine fan deposits. The Bylot Island Formation
conformably overlies the Sermilik Formation, and is in part
a lateral equivalent to the Sermilik Formation. The Bylot
Island Formation is comprised of mudstone and minor
sandstone, representing slope, basin plain and turbidite
deposits. Uppermost Bylot Island Formation strata

conformably overlie the Sermilik Formation and represent a
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late Maastrichtian transgression within Eclipse Trough.
Three informal palynomorph assemblage zones are

recognized in these rocks: Gleicheniidites sp. cf. G.

circinidites - Antulsporites distaverrucosus (GA) zone, the

Porosipollis porosus ~ Aquilapollenites scabridus (PA) zone
and the Singularia aculeata - Pesavis parva (SP) zone.
These zones support lithostratigraphic correlations between
south coast and Twosnout Creek sections. The GA zone of mid
to late Campanian age is characterized by the occurrence of
late Cretaceous palynomorphs Carpinipites ancipites, Hazaria
sheopiarii, and Polyatriopollenites stellatus. Its age is
in part based on the overlying PA zone. The PA zone, of
late Campanian to mid Maastrichtian age is characterized by
the first occurrence of several biostratigraphically
important late Cretaceous palynomorphs. Diagnostic species
include Ceratiopsis diebelii, Palaeoperidinium kozlowskii,
Momipites wyomingensis, Wodehouseia gracile and Porosipollis
porosus. The SP zone of late Maastrichtian age is
characterized by the first occurrence of Pesavis parva and
Paraalnipollenites alterniporus.

These pollen floras are similar to other late Campanian
to Maastrichtian assemblages from Banks Island, Horton River

and Police Island, N.W.T..
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CHAPTER 1 INTRODUCTION
1.1 Purpose and Objectives

Exposures of Cretaceous and Tertiary strata are rare in
the eastern Canadian Arctic (Miall et al., 1980). Thus, a
thick sequence of Cretaceous and Tertiary strata preserved
in Eclipse Trough, Bylot Island (Figure 1.1) contains
important evidence for interpreting the geologic history of
the eastern Canadian Arctic. This study focuses on late
Cretaceous "Kanguk Formation" strata of Bylot Island. The
research involves the identification of stratigraphic units,
an interpretation of their depositional environments, and
the use of palynological data to correlate and date these

units.

1.2 Location and Access

Bylot Island is situated at the northeastern tip of
Baffin Island in the Northwest Territories (Figure 1.1), and
encompasses an area of approximately 14,400 sq. km. The
study area lies on southwest Bylot Island, where Cretaceous
and Tertiary strata are exposed within the Eclipse Trough
(Figure 1.1).

Canadian Airlines provided transportation north from
Montreal to Pond Inlet, on nearby Baffin Island. Bylot
Island is uninhabited; thus plans had to be finalized and
sufficient supplies acquired prior to departure from Pond

Inlet. The 4 man field party, including equipment, was
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Figure 1.1 Regional Setting of Eclipse Trough (after Miall et
, 1980). Inset shows location of Bylot Island
in the southeastern Canadian Arctic.
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transported across the sea ice on Eclipse Sound with a
komatik and skidoo (Figure 1.2). Ice conditions were
favourable for the trip, although breakup occurred rapidly
in the days following. Helicopter support throughout the
field season (July 6th - August 6th, 1987) provided food,
supplies, camp moves, support during traverses and final

transport back to Pond Inlet.

1.3 Weather Conditions

Weather conditions were monitored on a daily basis with
a comprehensive report being submitted to Polar Continental
Shelf Project (PCSP) at the culmination of the field season.

Tenperatures varied between -1° C and 6° C, with high
winds gusting continuously for days. Few sunny days were
recorded; overcast conditions prevailed, with precipitation
being predominantly in the form of fog and drizzle. Early

August saw colder conditions and light snowfall.

1.4 Field Methods

Four stratigraphic sections along the southern shore of
Bylot Island and on western Bylot Island at Twosnout Creek
were measured for palynology and sedimentology (Figure 1.3).
Sections were generally well exposed, with lateral facies
changes being unobscured by post depositional features such
as faulting or slumping. Weathering of the exposures and

cryoturbation was responsible for the distortion of some



Figure 1.2 Traditional transportation methods used by local
Inuit provided initial access to the field area.
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Figure 1.3 Location map of stratigraphic sections.



structures.

Sedimentology was carried out noting lithology, bed
thickness, cyclicity, color, grain size, bed contacts,
sedimentary structures and fossil content. Seventeen
sandstones were collected and thin sectioned for
petrography.

one hundred fifty palynomorph samples were collected
and forty were processed. Samples were normally collected
at 15 metre intervals; where tighter control was warranted,
samples were collected at 5 metre spacings.

No systematic search was conducted for vertebrate or
invertebrate remains. Discoveries of vertebrates during
routine measuring and collecting were recorded for proper
collection and preservation at some later date. Only small
isolated bones, bone fragments, and teeth, in danger of
destruction were collected for preservation. A small suite
of invertebrates was also collected for identification and

preservation.

1.5 Previous Studies

The earliest documented record of the geological
history of Bylot Island was submitted in a report to the
Department of Marine and Fisheries, Ottawa, by A.P. Low
(1906), a geologist with D.G.S. Neptune. He reported that
the northern and eastern coasts of Bylot Island appeared to

be wholly formed of crystalline rocks.
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The first extensive geological study of the coast of
Bylot Island was administered and recorded by Captain J.E.
Bernier (1910) of the D.G.S. Arctic. During routine
prospecting at Canada Point on Bylot Island (Figure 1.3),
Bernier's second officer, R.S. Janes, noted a similarity
between these rock formations and those observed at the
Salmon River coal deposit, near Pond Inlet (North Baffin
Island). Further investigations at this locality uncovered
fossilized trees and buds. An extensive coal seam was also
discovered, thus confirming the relationship with the Salmon
River coal beds.

The first systematic geological investigation of the
entire island was carried out by the Geological Survey of
Canada in 1968 (Jackson, 1969). The project resulted in the
publication of two reports, each with a geological map at a
1:250,000 scale. The first was by Jackson and Davidson
(1975) for the area north of 73° latitude, the other, by
Jackson et al., (1975), described the southern half of Bylot
Island and northern Baffin Island.

Jackson and Davidson (1975) introduced the epithet
Eclipse Group for at least 1067 metres of Cretaceous -
Tertiary sediments on Bylot Island. Sediments within the
group were divided into four map units (Table 1.1).
Palynology by W.S. Hopkins and D.C. McGregor (Jackson and

Davidson, 1975) indicated an early Cretaceous to Eocene age.



TABLE 1.1

Map units of Jackson and Davidson (1975)

GROUP MAP UNIT LITHOLOGY

ECLIPSE GROUP T Fissile shale,
mudstone, siltstone

A Arkosic sandstone,

siltstone, rare

coal

KT Subgreywacke,

quartzwacke,

mudstone, siltstone

K Orthoquartzite,
arkosic sandstone,

coal
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These strata were examined by B. Clarke of Shell 0il
Company in 1973. Clarke (in Jackson et al., 1975) indicated
the Eclipse Group may be much thicker than originally
thought, possibly 1830 metres thick, and that t’he section
may thin westward. A suite of samples from the Eclipse
Group subnitted to Aquitaine Company of Canada Ltd. for
hydrocarbon studies (Jackson et al., 1975), showed that the
organic matter was incapable of sourcing viable gquantities
of hydrocarbons.

Cretaceous - Tertiary strata were investigated by Miall
et al., (1980). From sedimentology and palynology, Miall et
al., (1980) revised the map units established by Jackson and
Davidson (1975) and Jackson et al., (1975). Miall et al.,
(1980) recognized three formations: Hassel - Early
Cretaceous; Kanguk - Late Cretaceous; Eureka Sound -
Tertiary (Table 1.2), (Figure 1.4). These formations are

widespread throughout the Arctic Islands (Miall et al.,

1980). In reclassifying the Cretaceous - Tertiary
stratigraphy, Miall et al., (1980) dropped the term Eclipse
Group. Miall (1986) redefined the Eureka Sound Formation as
a group, combining the Te' and Te’ members into the Mount
Lawson Formation, and the Te’ and Te* members into the Mokka
Fiord Formation.

Ioannides (1986) used dinoflagellate cysts to provide a
more concise age assignment, (late Campanian to

Maastrichtian) for the Kanguk Formation and (late
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Table 1.2

Map units of Bylot Island

(units mapped by Miall et al., 1980)

Map Unit Formation

Thickness (m)

Lithology

A

Te 200+ mudstone, minor
sandstone

T® 1370+ immature sandstone,
minor siltstone,
mudstone

5 Eureka Sound

Te 80-500+ mudstone, jarosite,
minor sandstone

Te' 0-200+ glauconitic
sandstone

KK 0-540 immature sandstone,
minor siltstone,

Kanguk mudstone
Kk' 560-590 mudstone
Kh Hassel 10-120 sandstone, minor

mudstone
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Maastrichtian to Paleocene) for the Eureka Sound Group. The
study suggested that revisions to the current stratigraphy

are necessary.

1.6 Geologic Setting

Eclipse Trough is one of a series of fault-controlled
basins in the North Baffin Rift Zone (Miall et al., 1980)
(Figure 1.5) . Extensional deformation propagated
northwestward along pre-existing structural trends inherited
from the Precambrian crystalline basement (Kerr, 1980).
Approximately 1200 metres of Upper Cretaceous strata were
deposited in response to faulting and extensional
deformation during the Eurekan Rifting Episode (Kerr, 1980).

The Eurekan Rifting Episode occurred with the
compressional deformation event (Eurekan Orogeny), which
affected the Sverdrup Basin several hundred kilometres to
the northwest (Thorsteinsson and Tozer, 1970). Both events,
collectively known as the Eurekan Deformation, affected the
Canadian Arctic in the late Cretaceous (Kerr, 1980).
Structural and stratigraphic evidence also indicates that a
physical barrier (Arctic Platform) separated the Sverdrup
Basin and Eclipse Trough (Meneley et al., 1975; Balkwill,
1978; Kerr, 1980 and Miall, 1986), (Figure 1.6).

Prior to and during the onset of the Eurekan
Deformation, marine sediments were thought to be

accumulating in a widespread shallow sea that covered much
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Figure 1.5 Dominant structural trends of Northern Baffin
Island and Bylot Island, inherited from northwest
trending structures in Precambrian crystalline
basement (after Jackson and Iannelli, 1981).
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of the Arctic during the late Cretaceous (Kerr, 1980: Miall
et al., 1980). The resultant sedimentary package has come
to be known as the {anguk Formation (Souther, 1963; Kerr,
1980; Miall et al., 1980).

The Kanguk Formation (Souther, 1963) was initially
named for a 364 m thick marine succession of grey shale, in
part silty, with minor amounts of sandstone, bentonitic
shale and tuffaceous beds. Souther (1963) designated the
type locality within the Sverdrup Bausin as the Kanguk
Peninsula, Avel Heiberg Island. Kanguk equivalent strata
have been recognized elsewhere within the Sverdrup Basin on
Ellef Ringnes Island (Grenier, 1963; Stott, 1969), Lougheed
Island (Balkwill et al., 1982), Amund Ringnes Island
(Balkwill, 1983), within the Banks Basin on Banks Island
(Jutard and Plauchut, 1973; Miall, 1975; Miall, 1979) and
within the Eclipse Trough on Bylot Island (Miall et al.,
1980) .

on Lougheed Island, Balkwill et al., (1982) assigned
200 metres of intercalated black, coaly, pyritic shale and
fine-grained buff carbonaceous sandstone to the Kanguk
Formation. Balkwill et al., (1982)'noted that strata of
Lougheed Island differed lithologically when compared to
Kanguk strata in the type locality and its immediate
vicinity (i.e. Amund Ringnes Island and Ellef Ringnes
Island). Nevertheless, due to underlying and overlying

relationships with assumed Hassel and Eureka Sound Formation
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strata, the rocks were assigned to the Kanguk Formation.

on Banks Island, 1000 km southwest of the type section,
beds assigned to the Kanguk Formation have been divided into
two members (Jutard and Plauchut, 1973): (1) a lower
bituminous member, consisting of black bituminous shale,
coal and carbonaceous shale; (2) and an upper shale member,
consisting mainly of light grey shale, minor sandstcne and
rare jarosite layers. Miall (1979) further subdivided the
Kanguk Formation on Banks Island into five members: a lower
bituminous member; a lower silty shaie; a lower sand; a
silty shale; and an upper sand member.

The structural setting of the Banks Basin is similar to
that for Eclipse Trough. The area underwent extensional
deformation, contrasting in structural style with that of
the Sverdrup Basin (Eurekan Oroge.y). The Banks Basin was
similarly separated from the Sverdrup Basin by part of the
Sverdrup Rim (Storkerson Uplift) (Meneley et al., 1975) and
part of the Prince Patrick Uplift (Cape Crozier Anticline)
(Miall, 1979). Petrographic evidence indicates that
sandstones within the Banks Basin were derived locally from
the nearby Storkerson Uplift and the Cape Crozier Anticline,
with the shale being derived from adjacent low-lying land
areas (Miall, 1979).

Upper Cretaceous rocks on Bylot Island are very
distinctive. They consist of up to 100 metres of grey

lithified mudstone and muddy sandstone, 450 metres of black
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unconsolidated silty mudstone with randomly distributed
sandstone beds and a 540 metre package of very coarse-
grained marine sandstone. Petrographic evidence (Chapter 3)
strongly suggests a local sediment source. The rocks are
clearly distinct from strata identified as Kanguk Formation
elsewhere in the arctic.

From comparisons in the literature, it is evident that
several lithofacies variations exist between "Kanguk
formation" strata of the Sverdrup Basin, Banks Basin and
Eclipse Trough. As required by the North American
Stratigraphic Code, a formation should be based strictly on
description. Therefore, from descriptions, Upper Cretaceous
"Kanguk formation" strata within the Eclipse Trough, the
Sverdrup Basin and the Banks Basin comprise several distinct
lithological and mappable formation rank units.

In addition to the lithostratigraphic evidence,
structural and stratigraphic evidence suggests that "Kanguk"
strata in the Eclipse Trough were affected by different
tectonic regimes and are from different provenance than that
for rocks of the Sverdrup Basin (Meneley et al., 1975;
Balkwill, 1978; Kerr, 1980; and Miall et al., 1980).

To assign late Cretaceous strata of Bylot Island to the
"Kanguk formation" of the Sverdrup basin would clearly be in
violation of the North American Stratigraphic Code (Article
22a). In keeping with this code, late Cretaceous "Kanguk

formation" strata on Bylot Island will be revised.



CHAPTER 2 STRATIGRAPHY
2.1 Introduction

From arguments presented in the preceding section, and
in keeping with the North Amex."ican Code on Stratigraphic
Nomenclature, late Cretaceous strata on Bylot Island have
been informally divided into three new and lithologically
distinct formations. The epithet "Eclipse Group" of Jackson
et al. (1975) is herein reinstated. It is comprised of
three Cretaceous formations, herein named: the Byam Martin
Formation, the Sermilik Formation, the Bylot Island
Formation and Tertiary formations named and discussed by

Waterfield (personal communication, 1989).

2.2 Byam Martin Formation
Definition, Distribution and Thickness

The Byam Martin Formation (named after the adjacent
Byam Martin Mountains) is the lowest stratigraphic unit
examined in this study. It consists of grey, well lithified
mudstone; thin sandstone beds comprise less than 1% of the
formation. The thickness at its type section at Twosnout
Creek is 105 metres (Section A, Appendix A,; Figures 2.1,
2.2), no other complete sections were measured. Talus and
frost heave indicate that the formation extends south along
the front of the Byam Martin Mountains to the Sermilik
Glacier, one poorly exposed section in an outcrop near the

Sermilik Glacier is 12 metres thick (Section B,
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Figure 2.1 Type Section of the Byam Martin Formation.

Figure 2.2 Byam Martin Formation at Twosnout Creek. Close up
of Type Section (largest interval of staff is 0.5
metres) .



Appendix A,).
gynonyms

The Byam Martin Formation includes the lower 100 metres
of the Kanguk Formation (KK1 muds’one member) of Miall et
al., (1980) at Twosnout Creek. It is also equivalent to the
entire Kanguk Formation (KK' mudstone member) exposed on the

south coast of Bylot Island.

Contacts

At the type locality, the Byam Martin Formation
unconformably overlies 14.5 metres of a basal sandstone,
identified (in Miall et al., 1980) as Hassel Formation
strata. Contact with the overlying Bylot Island Formation
is gradational over several metres; the contact between
these formations is placed on the upper contact of the last
occurrence of lithified grey mudstone.

Poorly exposed strata of interbedded sandstone and
muddy sandstone along the south coast suggest a transitional
and probable conformable relationship with the overlying
Sermilik Formation. The basal contact is not exposed in

this area.

Lithology
The formation consists of well lithified grey
(occasionally grey-black to red) mudstone with rare,

centimetre to decimetre thick beds of medium-grained, white,
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weakly lithified subarkosic sandstone. Sandstone beds are
laterally continuous for several tens of metres and
frequently contain mudstone rip-up-clasts. Other
sedimentary features include sandstone dykes and flame
structures. Bioturbation is sporadic (1-5% - based on
classification by Reineck and Singh, 1973). Burrows are
horizontal and very small (1-2mm wide); they resemble
Chondrites (Plate 1, Figure 1).

Inmediately west of the Sermilik glacier, a 12 metre
section outcrops adjacent to the Byam Martin Mountains. The
sediments, where exposed in section, consist of poorly
lithified, interbedded, very fine- to fine-grained white
sandstone and brown muddy sandstone, and lesser coarser
sands. Abundant, grey, lithified mudstone fragments are
scattered about this hillside as frost heave, but nowhere
are they exposed in section. Sedimentary structures are
exclusively burrows: these vertical shafts (Plate 1,

Figure 2) are confined to the muddier brown substrate. The
section is only weakly bioturbated (5-30%), with burrows

being infilled by coarser sand.

Petrology

Sandstones from the Byam Martin Formation straddle the
boundary between the subarkose and quartzarenite fields
(Figure 2.3; Appendix By, B,, B;). Orthoclase and andesine

are the dominant feldspar types. Most feldspars are clear
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and unaltered. However, two specific alteration types are
recognized in the altered feldspars. An alteration
assemblage of calcite and epidote is recognized as replacing
some plagioclase grains, while sericite is noted as
replacing the alkali grains. Heavy minerals identified in
thin section include epidote and rutile. The adjacent Byam
Martin Mountains provide an obvious source of detritus.

Clay matrix composes less than 5% of the total rock
volume. Grains are rounded to well rounded, and moderately

to well sorted.

Age

Palynomorph analysis (see Chapter 3) suggests a middle
to late Campanian age for the Byam Martin Formation. This
age assignment is based primarily on the absence of
characteristic early Maastrichtian assemblages of
Ceratiopsis, and Palaeoperidinium, and the conformable
nature of the formation with the overlying early
Maastrichtian strata.

Angiosperms recovered from the Byam Martin Formation
included such genera as Carpinipites, Pseudoplicapollis, and

Polyatriopollenites.

2.3 Sermilik Formation
Definition, Distribution and Thickness

The Sermilik Formation (named after the adjacent
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Sermilik Glacier) conformably overlies the Byam Martin
Formation. It is named after the Sermilik glacier, where
the type section occurs (Section B, Appendix A,), and is
exceptionally well exposed (Figure 2.4). It is comprised of
three lithotypes: a unit of weakly lithified, calcareous,
buff colored, very coarse-grained sandstone; a green to buff
unconsolidated, coarse-grained sandstone unit; and a grey,
coarse-grained to conglomeratic unit. The thickness of the
Sermilik Formation at its type section is 472 metres.

It also outcrops at Twosnout Creek; lenticular
sandstone tongues of the Sermilik Formation (Lithotype 3)
measuring bet:een 17 and 40 metres in thickness, occur
within the Bylot Island Formation (Figure 2.5). A reference
section is herein included to demonstrate Lithotype 3

characteristics (Section C, Appendix A;).

Synonyms

At its type section, the Sermilik Formation is
equivalent to the KK’ sandstone member of the Kanguk
Formation of Miall et al., (1980). At Twosnout Creek, the
Sermilik Formation is a series of tongues in the Bylot
Island Formation. These sandstone tongues were not
mentioned in Miall et al., (1980). They were recognized by
Jackson and Davidson (1975), and incorporated into their

Unit K of the Eclipse Group.

B gii
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Figure 2.4 Type Section of the Sermilik Formation. Note the
stacked channels at the center of the photo. Each
channel is approximately 10 metres thick.

Figure 2.5 Sermilik Formation: Lithotype 3. Note the
interfingering with Bylot Island Formation strata.



Contacts

The contact of the Sermilik Formation with the
underlying Byam Martin Formation is not exposed. A river
valley separates Byam Martin strata from the Sermilik
Formation strata:; nevertheless, a conformable contact is
inferred within the stratigraphic succession. The basal
contact is placed at the point where the first coarse-
grained sandstone bed is observed. The upper contact with
the overlying Bylot Island Formation is conformable and
gradational over 10 metres, where coarse-grained sandstones
of the Sermilik Formation become finer grained and
interbedded with mudstones of the Bylot Island Formation.
The contact is arbitrarily placed at the point where the
average thickness of mudstone beds exceeds the thickness of
sandstone beds.

At Twosnout Creek, lenticular sandstone pods are
enveloped by Bylot Island Formation mudstone. These tongues
suggest the Sermilik Formation is in part laterally

equivalent with the Bylot Island Formation.

Lithology

The basal unit (Lithotype 1) is composed of 316 metres
of well-sorted, buff to less commonly grey, medium- to very
coarse-grained pebbly, subarkosic sandstone.

Beds are lenticular, with a maximum width of 200

metres. Thickness varies from decimetre to metre-thick
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units, with some individual beds reaching a maximum of ten
metres (Figure 2.4). Contacts are always scoured. Some are
incised up to 3 metres into underlying strata. The
channeled bases contain rip-up-clasts, woody debris and well
rounded pebbles or cobbles (Figure 2.6). Sediment grain
size almost always decreases upwards to a medium-grained,
occasionally bioturbated sandstone. Channels commonly erode
previously deposited channel-fill to produce a series of
stacked or multi-story sands which preserve only thc coarse
portion of the channel sequence.

Poor to well-defined planar-tabular and planar-
tangential cross-stratification is preserved in channel
sandstone bodies. Sets average 10 centimetres in thickness,
the maximum set thickness is 30 centimetres. Cosets average
one metre. However, one coset measured in the south coast
(Section B, Figure 2.7) is 16 metres thick. Cross-bedding
is unimodal; Miall et al., (1980) found a paleocurrent
azimuth of 292°.

Other sedimentary structures in channel deposits
include poorly defined trough cross-stratification averaging
15 centimetres in thickness and 50 centimetres in length.
Packages of channelized beds exhibit fining and coarsening
cycles over several metres. Diagenetic features evident
include discontinuous centimetre to decimetre beds of round
to platy calcite cemented concretions. Inter-channel strata

consist of fining-upwards, decimetre thick beds of medium-
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Figure 2.7 Sermilik Formation: Lithotype 1. Planar
crossbedding with unimodal orientation.
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grained argillaceous sandstones. Lateral tracing indicates
beds thin and fine outwards from the channel margin. Some
groups of stacked sandstone beds exhibit reactivation
surfaces. Overall coarsening upward sequences are a common
feature. Locally, ripple cross-stratification is preserved,
but is rare.

Marine macrofossil dekris is uncommon, only scattered
pelecypod fragments were recovered, although, palynological
evidence indicates an abundance of well preserved, late
Cretaceous dinoflagellates.

A 156 metre thick unit (Lithotype 2) of green to buff,
weakly consolidated, subarkosic sandstone directly overlies
the lower buff unit. Beds from Lithotype 1 are gradational
with beds of Lithotype 2.

Beds of Lithotype 2 are dominantly lenticular, with
widths averaging between 10 and 20 metres. Decimetre thick
units within beds are usual, though metre size beds are also
present. Channelized bases frequently contain rip-up clasts
with well rounded pebbles, cobbles, or boulders, and fine-
upwards to a coarse-grained and muddy top. Channels are
commonly stacked, and exhibit coarsening- and fining-cycles
as in Lithotype 1.

Beds transitional with the Bylot Island Formation are
finer-grained, and are lithified. Here, channelized
sandstones exhibit a variety of sedimentary structures such

as angular rip-up-clasts, poorly defined trough cross-
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bedding, climbing ripple cross-laminations, parallel-
laminations and large, round, metre size, carbonate cemented
concretions (Figure 2.8).

Centimetre to decimetre beds of fine- to medium-
grained, parallel bedded, muddy sandstone represent inter-
channel areas. A variety of trace fossils, which include
Diplocraterion, Skolithos, and Thalassinoides, have been :
identified (Plate 1, Figure 3). Marine macrofossil debris
is abundant and diverse; fossils include bivalves,
gastropods, marine reptile vertebrae (Plate 1, Figure 4),
and shark teeth (Plate 1, Figure 5).

Lithotype 3 sediments are comprised of lentils of grey,
coarse-grained pebbly and conglomeratic, lithic subarkose;
and occur within the Bylot Island Formation at Twosnout
Creek. These lentils are offshore extensions of the
Sermilik Formation. Beds are lenticular; averaging between
5 and 20 metres in width and are preserved as decimetre to
metre thick units.

Lithotype 3 is characterized by a polymodal, matrix
supported, pebble to boulder conglomerate which fines
upwards. Clasts are sub-angular to rounded. The average
size is 40 centimetres and the maximum size is 80
centimetres. The clasts are composed of granitic,
metamorphic and intraformational rock fragments. Coarsely
crystalline bivalve debris is preserved in some

intraformational clasts. Sedimentary structures include
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Figure 2.7 Sermilik Formation: Lithotype 1. Planar
crossbedding with unimodal orientation.
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normal to reverse grading, trough cross-stratification,
parallel laminations, flame structures and conterted beds.
fossil invertebrates also occur as scattered debris and
coquina of abraded bivalves, gastropods, echinoids, and

scaphopods in sandstone beds.

Petrology

Sandstones from Lithotypes 1 and 2 of the Sermilik
Formation fall clearly within the subarkose field (Figure
2.3), while sandstones from Lithotype 3 at Twosnout Creek
fall within the lithic subarkose field. Feldspars are
unaltered; the dominant types are orthoclase and andesine.
Quartz grains are dominantly unstrained and monocrystalline.
The dominant rock fragment recognized is a quartz rich
plutonic rock. Other recognizable rock fragments include
non-foliated metamorphic clasts and sedimentary clasts.
Heavy minerals include biotite, garnet, tourmaline and
pyroxene.

During routine measuring and sampling, pebbles and
cobbles were visually examined for gross composition.
Plutonic pebbles are the most common. These are followed by
metamorphic pebbles or cobbles of mylonitic and gneissic
origin. Sedimentary and volcanic pebbles were i.rely
observed.

Porosity in lithified samples (Apperdix B,) is

consistently less than 5%. Some beds are
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with calcite, which may comprise up to 30% of the total rock
volume. Clay matrix accounts for less than 1% of the total
rock volume. Both sorting and roundness are highly
variable; grains range from poor to well-sorted and sub—
angular to well-rounded.

The angularity and freshness of the plutonic rock

fr clearly a first-cycle origin. Unnamed
and undivided Archean-Aphebian plutonic rocks of the Byam
Martin High are an obvious localized detrital source. The
presence ‘of sedimentary pebbles, volcanic pebbles, and
accessory minerals (pyroxene) suggests that the sandstones
were in part derived from rocks of the Mary River Group,

adjacent the Sermilik Glacier.

age

The age of the Sermilik Formation is designated by both
macrofossil and microfossil evidence. The recovery of a
dinosaur toe bone (Hadrosaur) (Plate 1, Figure 6) near the
base of the formation (Lithotype 1) constrains the age, as
Hadrosaurs lived between 65 and 75 million years ago
(Russell, personal communication, 1987). One bivalve
recovered from Lithotype 3 at Twosnout Creek was identified
as Nemdon sp. by J. Haggart of the Geological Survey of
Canada. This particular bivalve is restricted to the late
Cretaceous (Cenomanian to Maastrichtian) of North America,

Japan, and Madagascar (Cox et al., 1969). From palynology,
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the age of the Sermilik Formation is late Campanian to early
late Maastrichtian. Characteristic palynomorphs include

Wodehouseia, Momipites, Ceratiopsis and Palaeoperidiniunm.

2.4 Bylot Island Formation
Definition, Distribution and Thickness

The Bylot Island Formation is a sequence of black,
friable silty mudstone, with subordinate medium-grained,
subarkose and quartzarenite. At its type section at
Twosnout Creek (Section A, Appendix A,; Figure 2.9) the
Bylot Island Formation is 420 metres thick. An additional
section (Section C, Appendix A;), incorporating Lithotype 3
strata of the Sermilik Formation, measured 80 metres in
thickness. Along the south coast, a tongue of Bylot Island
Formation extends into Sermilik Formation (Section D,

Appendix A,, Figure 2.10).

synonyns

The Bylot Island Formation has been called the KK'
mudstone member of the Kanguk Formation of Miall et al.,
(1980). In south coast sections, a tongue of Bylot Island
strata was previously recognized as part of the Kk?
sandstone member of the Kanguk Formation. Waterfield
(personal communication, 1989) has also shown that the Bylot
Island Formation along the south coast is equivalent to the

Te? mudstone member of Miall et al., (1980).



Figure 2.9 Type Section of the Bylot Island Formation.
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