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BATHURST ISLAND GROUP AND BYAM MARTIN ISLAND,

ARCTIC CANADA (OPERATION BATHURST ISLAND)

ABSTRACT .

The Bathurst Island group, and Byam Martin Island,. together occupy
about 8,000 square miles of land area. They are sitnated near the geographié
center of the Canadian Arctic Archipelago and encompass the north magnetic pole.
Most of the area is covered by sedimentary rocks of Ordovician to Liate Devonian
age, with a composite expose;i thickness of approximately 20,000 feet. Exposures
of youngel)r rocks are limited to small areas 1n the northwest and southeast.

The oldest rocks exposed are Ordovician evapofites and carbonates; ‘
these are overlain by Upper Ordovician to Lower i)evonian black graptolitic shale.
The black shale sequence is followed by increasingly coarse-grained clastic rocks,
including ;)turbidites, of Early Devonian age. Unconformities and marked facies
changes indicate three pulses of Devonian uplift of eastern Bathurst Island. Middle

Devonian rocks are mainly carbonates grading basinward to shales. The Upper
Devonian is represented by a thick sequence of paralic and nonmarine quartz-rich
clastic sedimentary rocks which blanket the whole island group., The next record of
sedimentation consists of a few hundred feet of Permian and Mesozoic strata which
occur on Cameron and Helena Islands, in the northern part of the area. Upper

- Cretaceous plant-bearing sar}dstone and shale with an interbedcied basalt flow occurs

m a graben in southeastern Bathurst Island; nearby dykes and plugs probably are

related to the flows.
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Two fold belts intersect at near right angles in eastern Bathurst Island.
The north-south trending Cornwallis Fol;i Belt along the east coast. fir_st developed
ﬁ Early Devonian time, and the east-west Parry Islands Fold Belt developed later.
The you'nger belt had its first and main deformation between Late Devonian and
Early Permian time in the Ellesmerian orogeny. A third period of deformation
affected the entire area during the Late Cretaceous and probably Tertiary time.
Included in this episode were faulting, intru.sion and fl.n'ther folding of both the
Cornwallis and Parry Islands Fold Belts,

The Cornwallis Fold Belt largely resulted from differential vertical
mpvement in the underlying Precambrian baseﬁent. The Parry Islands Fold Belt
is an alloct;thone that moved éouthward, above a décollement that apparently is in
the Ordovician evaporites. A zone of left lateral strike slip movement in the western
part of the Cornwallis Fold Belt delimits the eastern boundary of the allochthone.

!
Western parts of the Cornwallis Fold Belt were involved in the décollement.



Chapter I

" INTRODUCTION

Location and Field Work

This report describes the bedrock geology of the Bathurst Island group,
and Byam Martin Island, a land area totalling about 8,000 square miles (Fig. 1).
Bathurst Island group is an informal term firét used by Dunbar and Greenaway (1956)
to include Bathurst Island proper, Cameron, Vanier, Massey, Alexander, and
Helena Islands, as well as nearby named and unnamed smaller islands.

I’Field wqu for Operation Bathurst Island was carried out in 1963 and
1964 with the use of Pil;ner Super Cub aircraft that were supplied by Bradley Air
Services Ltd., of Carp, Ontario. Special oversized, low-pressure tires permitted
the aircraft to land on unprepared terrain including gréund that is quite soggy or
rough (Pli. I). Base camps were established during both seasons on east-central
Bathurst Island, about midway between the head of Bracebridge Inlet and the head
“of Goods.ir Inlet. Numerous small fly camps were established at widely separated
points in the study area and these were occupied for varying lengths of time by one
or two men,

There are-no settlements within the study area and no permanent human
habi‘tation. Scattered ruins of stone.dwellings and occasional artifacts indicate that
Eskimos once lived in the area. Eskimos occasionally travel to Bathurst Island on
hunting expeditions from Resolute, about 100 miles to the east. Four temporary oi}—
well drilling camps and drilling rigs l;ave been established in the Bathurst Island group

A8

(see Map 000A) but they have either been moved or are now unoccupied.
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The area is normally reached by travelling through Resolute (Fig. 1)3 a
centr.e operated princ;ipally b.'y the Ministry. of Transport. A gravel air strip at
Resolute is serviceable throﬁéhout the year, and for a part of the summer and fall
the centre is accessible also 1by ship. Resolute serves as the main distribution centre
for groups operating north of about 73° N latitude. An Eskimo village  situated
on the shore of Barrow Strait some three miles southeast of the airport has been
located at Resolute since 1953. Resolute has a weather station operated jointly
by the Meteorological Branch of the Ministry of Transport, and a detachment of the
Royal Canadian Mounted Police. Nordair Ltd., provides twice weekly air passenger and
freight selr\(ice from Montreal, and Pacific Wegtern Airlines provides a similar link
with Edmonton. Atlas Aviation Ltd., which is based permanently at Resolute ,' provides
lopal charter and contract air services for this reéion.

From early June to late August or the beginning of September, the Bathurst
Island group is accessible by light aircraft equipped with oversize, low-pressure tires.
The rest of the year the area can be reached by ski-equipped aircraft. Ships can reach
the southern and eastern coast of Bathurst during the short shipping season in the late
summer and early fall. The northern and western coasts generally are ice-locked the
year around.

The climate of the region is quite variable. Weather records from Resolute
indicate that the ;n,ean annual temperature is about 0°F, and during only two to three
months of the year are mean temperatures above freezing. Th‘e warmest month,

July, has a mean of about 40°F, The snow usually begins to melt rapidly in June and
by the middle of July most of the ground is bare; however, the summer of 1964 was
unusually cool and the snow did not leave the higher parts of Bathurst Island. Winter

snows usua:lly cover the ground by the end of August or early in September. The two



field seasons spent on Bathurst Island were very cloudy, it being overcast and cold
about three-quafters of the time. When‘ the sun is out, ho;vever, the summer c.zlimate
is very pleasant, Between May and mid-August thé midnight sun is constantly above
the horizon, b.ut from November to February there is constant night.

Vegetation in the area does not exceed a few inches in height and is restricted
to hardy species that can exist in the very short growing season. Lichen and various
kinds of ﬁ1osses grow sporadically even on the most exposed ridges. Black and green
lichen are a common cover on sandstone formations, wvhereas the limestone and dolomite
are nearly barren. Shale and siltstoﬁe support various .species of grass, sedge and
Arctic willow. In late June and July small bright red saxafrage flowers are abundant
in the tundlja—covered areas and add splashes of brilliant colour to an otherwise bleak
and desolate scene.

Vegetation grows best on the Bathurst Island, Stuart Bay and Griper Bay
Formations. Widespread exposure of these units has given Bathurst Island one of the
most prolific wildlife population.s of any Arctic Island. Muskoxen and caribou are
particularly abundant, and in 1963 there was a population explosion of lemming.

. Snowy owls, jaegers, gulls, and numerous varieties of ducl;s :;md geese use Bathurst
Island as a nesting area.

Seal, walrus and beluga seemed most common along the east coast. Polar
bears were seen often, and in late summer commonly migrate westward across the
isthmus between Goodsir Inlet and Bracebridge Inlet, presumably in search of more

abundant ice and better seal hunting.
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History of Geographical and Geological Exploration

Summaries of geographical exploration of this area have been made by
Blackadar (1563, pp. 579-80), and Dunbar and Greenaway (1956, p. 253). The
following 5 paragraphs largely paraphrase relevant parts of those; two works. Bathurst
I.sland (Fig. 1) w:a_s,.discovered by Li'eutena{nt (later Admiral Sir) W.E. Parry in 1819
during his westward penetration of Parry Channel. No landing was made at the time
and nearly 30 years elapsed before the island was visited again. From the available
records it appears that Sir John Franklin, before wintering his ships at Beechey Island
in 1845-46, ascended Wellington Channel and returned south along the east coast of

Bathurst Iélq.nd .



In late August of 1850, two British squadrons entered Barrow Strait in
the search for the missing Eranklin Expedition. Or.le of these units, commanded by
Captain Horatio Austin, took up winter quarters near Griffith Island; the other, -
commanded by the former whaler, Captain Wiiliam Penny, wintered on the south
coast of Cornwallis Island. From April until early June of 1851, several man-drawn
sledge parties travelled west from Griffith Island along the south shore of Bathurst
Island. The party led by Lieutenant R.D, Alérich charted much of the western coast
of the island, but due to the snow cover was unable to recognize the narrow straits
separating the small islands northwest of Bathurst Island, Lieutenant ¥.L. M'élintock
examiﬁed’the soutb coast of the island and explored Graham Moore Bay,while
G.F. M'Dougall travelied along the east coast of Bathurst Island as far north as Neal
Island.

This expedition returned to England in the autumn of 1851. The next year,
five shipsh were dispatched under the command of Sir Edward Belcher. The Resolute,

and Intrepid, under the command of Captain Henry :Kellett, proceeded to Melville Island,

“the North Star remained at Beechey Island, and the Assistance and Pioneer proceeded
up Wellington Channel to the western coast of Grinnell Peninsula where they wintered
in Northumberland Sound. Between April and Juiy 1853, travelling parties from the

Assistance and Pioneer, under Commander G,.H. Richards, traversed and charted the

entife .north coast of Bathurst Island, and Lieuteﬁant Sherard Osborn made a journey by
boat from Cape Lady Franklin south to Goodsir Inlet.

Three expeditions under the command of Captain J.E. Bernier visited the
Arctic Islands before World War I. These were dispatched by the Canadian Government
to patrol arctic waters and to annex the islands granted to Canada by Great Britain
in 1880. Bernier made three brief stops on Bathurst Island, one at Cape Cockburn

in 1906, and the others near Cape Aldrich and Cape Schomberg in 1909.



V. Stefansson made a short stop at Success Point, northwest Cameron
Island, on his return from the Sverdrup.islands in the spring of 1917. In the course
of one of the longest of all R.CMP arctic patrols, Inspector A.H. Joy traversed the
south shore of Bathurst. Island in the spring of 1929,

Until July 1947, when the true nature of the Bathurst Island group was noted
by the U.S.A.F. and R.C.A.F. observers on a reconnaissance flight, the group was
thought to be all one island, with the exceptioh of the Eerkeley Islands in the northeast.
The northwest peninsula was found at this time to be divided into fi.ve islands. The
northernmost island was named Cameron Island in 1952, after the late Chief Cartographer
of Canadd, who was responsible for. the first large scale mapping of the Arctic Archipelago
dl'xring the Second iVorl'd War. On February 1, 1962 the three largest of the remaining
fqur islands were named Alexander, Massey, and Vanier, after the three most recent
Governors General of Canada. These three islands together are informally called the
Governor:s General group. A fourth island near these three is Ile Marc, named after the
late Marc Boyer, former deputy minister of the then Department of Mines and Technical

.Surveys. The strait between Alexander and Massey Islands is Boyer Strait, also in
honour of Dr. Boyer. A small island between Massey and Vanier at the west end of
Pearse Strait was approved as Ile Pauline after the wife of General Vanier in May, 1963.

Few observations on the g;aology of thé Bathurst Island group were made until
recent years. Some of the fossils collected during .searches for Franklin were described
by Haughton (1857) and Adams (1875). McMillan (1910), on Bernier's second trip, also
made a few important observations. Aerial photography of the archipelago in recent
years, and a few observations made ei-ther on the ground or from aircraft, permitted
Jenness (1952a, b) and Taylor (1956) to deal with s;ame aspects of @e physical geology
of the regio.n, and enabled Fortier and Thorsteinsson (1953) to include most of Bathurst

.

Island in the Parry Islands Fold Belt.



Geological studies of a systematic reconnaissance nature were begun in
the Canadian Arctic Islands iq 1950 by the éeological Survey of Canada, when Y.O. Fortier
and R. Thorsteinsson, gl?mg x/yith T. Harwood of the Defence Research Board circumnavigated
Cornwallis Island in a c\anoe. The study of that island was continued by canoe-supported
field parties headed by Thorsteinsson in the summers of 1951, 1952, and 1953. In 1955
the Geological Survey of Canada undertook a major helicopter-supported operation in
the Arctic {slands called Operation Franklin. The report on this project (Fortier, et g_l_; s
1963), provided a framework of the areal and stratigraphic geology of the Queen Elizabeth
Islands. Six small isolated regions of the Bathurst Island group were examined and reports
on those areas are included inthe volume (Thorsteinsson and Glenister, 1963; McLaren,
1963b; McMillan, .19635; Norris, 1963; Greiner, 1563; and Tozer, 1963b). A preliminary
geological map of the Bathurst Island group was made (in Fortier et al., 1963), to show
the six areas that had been examined on the ground. The reports of Tozer (1963b) and
Greiner (i963b) were relied upon heavily for information on the Permian and younger
rocks of Cameron Island, and the comments herein mainly paraphrase those two reports.
Fastern i)arts of Bathurst Island were studied in 1959 and 1960 by A.H. McNair (1961)
who wrote on the intersecting relationship of the Parry Islands and Cornwallis Fold Belis.

In the winter of 1963‘—4 the Dominion Explorers Group of companies drilled an
un;ucceésful wildcfat well on the Caledonian River Dome in south-central Bathurst Island
(Fig. 2, Section 38). The completior'l repor;t of this well (Dominion Explorers Group,
1964) is on open file with the Department of Indian Affairs and Northern Development,
and is available to the public. Three other wel}s have been drilled within the study
area (see Map 000A), but at the time of writing the information was still classified as

confidential.
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Recent pubi'ications by officers qf the Ge&)logical Survey of Canada that

~ concern the present study area include the following: summary reports of field work

by the writers (Kerr, .1964; Kerr and Temple, 1965); thickness and facies data in a
regional compilation of the petroleum potentialities of Northern Canada (Douglas, Norris,
Thorsteinsson, and Tozer, 1963); an account of the glacial history of the island (B:lake,
1964); description of an unconformity between Middle and Upper Devonian (Kerr, McGregor
and McLaren, 1565); interpretation of the tec.tonic history of eastern parts of Bathurst
Island that lie within the Cornwallis Fold Belt (Kerr and Christie; 1965); and discussion of

Devonian rocks of the islands in a regional paper (Kerr, 1967a).

Fo.
Physiography

The physiography of the Bathurst Island group is strongly influenced by the
underlying geologic stucture. It is an area of rather low relief. Neverthel ess, with few
parts of tjhe area being more than 1,000 feet above sea level, much of the topography is
rugged with deeply incised streams and V-shaped valleys, and is in a stage of late youth
or early maturity.

Three main physiographic divisions of the Bathurst Island group designated by
Roots (1963) 'are as follows:

1. A low plateau principally underlain by horizontal t6 gently dipping carbonates
c;nstifutes the sdut;hern quarter of the area. This plateau is rather flat, featureless and
desolate in the central part, and is dissected into narrow, stee'p walled valleys and bluffs
‘to the south, and along the east coast. The drainage pattern is dendritic. Two sandstone

buttes occur along the west coast.



2. The central and northern parts of Cameron Island comprise an area of
lowland where -the elevation ig generally le'ss than 300 feet, Gently dipping, soft and
poorly consolidated shale'an;i sandstone underlie this region. The land slopes gently .
northward; streams are short and braided, and havé‘ wide gravel fans at their mouths.

3. Much the largest physiographic division is a ridged upland which includes
all but northwestern and southeastern parts of the island group. This is an aréa of broad
folds which are reflected to various degrees in the topography and drainage pattern.

A strip of the ridged upland division, about 10-15 miies wide, along ;che east-
central and northeast coast of Bathurst Island is characterized by low hilly topography
which seldom exceeds 600 feet in elevation. The underlying geologic structure is complex,
this being the area' of the Cornwallis Fold Belt, and also its intersection with the Parry
Islands Fold Belt. The topography here reflects structure only moderately; irregular
hills with a subtle northerly grain are developed on northerly trending structures of the
Cornwallis Fold Belt. Much of this region is covered by felsenmeer or by glacial sands
and gravels; exposures of bedrock are restricted to stream valleys, and to a few northerly
trehding. ridges.

The ridged upland area is part of the Parry Islands Fold Belt, an area of
elongate westerly trending folds that have conspicuously influenced topographic development.
The synclines have developed into broad ridges, whereas the anticlines have been
preferentially eroded into narrower.valleys. The ridges are rsemarkably regular and
continuous; they commonly extend from west to east across the whole island group,
without change or offset even at the straits and inlets. The ridge crests are smooth in

profile and average from 700 to 900 feet in elevation. The western part of the ridged upland
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area has a rectangular drainage pattern with the laI:ge trunk streams flowing along the
east-west valleys, carved from the anticlinal cores. Tributaries enter the trunk streams
at right angles, parallel t6 énd apparently controlled by joints that are perpendicular to
the strike of the bedrock (Pl. IV). Some of the tributary streams have cut rocky gorges
:;s much as 500 feet deep. | _
Erskine, May and Young Inlets (Fig. 2), indent the Bathurst Island group
frorﬁ the north-northwest, and are at right angles to the regional strike of the strata.
Roots (1963, p. 583) considered the larger two inlets to be erosional features.. In contrast
Workum (1962) suggested that the inlets result from erosion of northerly trending anticlines
(Cornwallis Fold Belt) that existed prior to the westerly trending structures of the Parry
Islands Fold Belt. . The northerly trending anticlin.es become the loci of interference of
fold trends. Erosion resulted in an inversion, whereby the structural highs became
topographic lows. This inversion is very clear in the case of the westerly trending folds
but only shggestive in the case of the northerly trending folds. The writer is in basic
agreement with Workum's suggestion, and elaborates on it in a later chapter.

. Exposure of rock within the island group is variable. On aerial photographs
exposure appears excellent, but on the ground this is not alwa;rs the case. In the larger
tributary stream cuts exposure is usually excellent. In large flat areas underlain by
limestone or sandstone, however, there usually are no outcrops, and the surface is
combosed entirely of frost-shattered, coarse felsenmeer (see Pl. I). In extensive flat
areas where the bedrock is shale and shaly siltstone, the surface usually is covered by

very fine rock fragments, and by mich soil and plant cover.
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The ;glacial history of Bathurst Island was summarized by Blake (1964) and

the following four paragraphs are taken from his abstract.

Bathurst Island, in the central part of the Arctic Archipelago,
lacks the prominent glacial landforms such as drumlins and eskers that
characterize certain more southerly islands. It does not appear to have
been overridden by the continental North American (Laurentide) ice sheet
during the last glaciation (classical Wisconsin). Nonetheless Bathurst -

. Island bears undoubted evidence of glaciation in the form of till, erratics,
and meltwater channels. Erratics, commonly of a quartzose sandstone
that outcrops on the island, are widespread and occur at altitudes up to at
least 1,100 feet (335 m), far above the limit of marine submergence.

Other important features indicating glaciation are: striae, lakes in bedrock
basins, areas of streamlined drift, end moraines, and areas of dead-ice
topography.

Apparently most of these features are related to locally-centred
ice cap(s), but the occurrence of till containing shells above the marine
limit at several localities along the east coast may possibly be the result
‘of a glacier tongué in the straits having impinged upon the island.

The rapid uplift that has taken place in postglacial time, as
determined by radiocarbon dating of marine shells from the raised beaches,
is believed to have resulted from glacial rebound. Thus the last glaciation
of Bathurst Island is inferred to have taken place during Wisconsin time. .
The altitude of the marine limit is close to 300 feet (90 m) along the east-
central and southeast coasts, but it reaches 400 feet (120 m) in the long
inlets that indent the north coast, suggesting that the ice may have been
thicker in the latter area,

The radiocarbon dates on marine shells, plus one on peat, also
indicate that much of the island was ice~free by 9,000 years ago. Since
then peat deposits have formed in many localities, but in two places buried
peats are more than 35,000 years old, suggesting that they are interglacial,
or possibly interstadial, in age. '

Regional Geological Setting

Stratigraphic-structural'provinces in the Arctic Islands were .outlined by
Thorsteinsson and Tozer (1960) and with minor modification are show'n in figure 3.
Several major salients of the Precambrian Canadian Shield strike into the Arctic Islands
beneath and between younger sediments. One of these, the Boothia Uplift (Kerr and

Christie, 1965), lies just to the south of, and trends toward Bathurst Island. Since
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Prote;roéoic Time v-arious pulses of tectonic activity of the Boothia Uplift have had
profougd effects- on Bathurst Island, and thése will be discussed in a later section.
Bordering gnd overlying the Shield to the north and west is a province

designated the Central étable Region (after King, 1959) consisting of horizontal to gently
dipping Paleozoic sediments, principally of carlsonate facies; Farther north is the
Franklinian Miogeosyncline, a thick sequence of Lower Paleozoic clastic and carbonate
rocks, which was deformed into the Parry Islands Fold Belt in the west and the Ellesmere-
Greenland Fold Belt in the east (Fortier, McNair, and Thorsteinsson, 1854). The fold
belts are parallel to the miogeosyncline and extend for about 900 miles from western
Melville Island to northwest Greenland. A period of folding which marked the end of
the miogec;syncline probably occurred between Late Devonian and Middle Pennsylvanian
(Thorsteinsson and Tozer, 1960; Kerr and Trettin, 1962). The Cornwallis Fold Belt
(Thorsteinsson, 1958) trends north and is intersected at right angles by the Parry Islands
Fold Belt on eastern Bathurst Island. It has been known for some time that the Cornwallis
Fold Belt developed somewhat earlier than the Parry Islands Belt (Thorsteinsson and
Gleniste.r, 1963, p. 596). The present field work on Bathurst Island showed that there
"~ were three pgriods of Devonian activity within the Cornwalﬁs Fold Belt, and these have
been summarized briefly by Kerr and Christie (1965).

| On nor@ern Axel Heiberg and Ellesme're Islands is a thick assemblage of Lower
Paleozoic sedimentary, igneous, an;i metamorphic rocks that has been called the F.rankliniani_
Eugeosyncline by Thorsteinsson and Tozer (1960). The geology of the eugeosyncline has

been further described by Trettin (1967, 1970, and in press).
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The Sverdrup Basin (Thorsteinsson and Tozer, 1960) is a deep sediment-~filled
depression that is superimposed unconformably on the older Franklinian Geosyncline and
occupies a large part of the .central and northern Arctic Islands. The thickness of strata in
places is as great as 46 ,000 f.eet, and included are rocks of upper Paleozoic, Mesozoic
and Tertiary ages. A deformational episode of Late Cretaceous and Tertiary age ;Eoduced
diapirs, folds, and thrusts in the Sverdrup Basin. Within the study area the southernmost

part of the Sverdrup Basin is exposed on Cameron and Helena Islands.

Chapter II

STRATIGRAPHY

General Statement

Rocks of the Bathurst Island group were examined sysfematically first in 1955
during Operation Franklin of the Geological Survey of Canada, when several isolated
small areas were visited. D.J. McLaren (1963b) studied the Paleozoic section‘of the
Stuart Baj'r area in the central part of Bathurst Island (Sections 25 and 26, Fig. 2).
Thorsteinsson and Glenister (1963) described the rocks from the Driftwood Bay area along
the east coast of the island (Sections 30 and 31). Greiner (1963) examined the rocks on
southwestern (Section 2) and southeastern Cameron Island, and Tozer, (1963b) examined
the northern part of that island (Section 1). In addition, two reconnaissance traverses
were made; one in the Crying Fox Creek area at Seetion 37 (McMillan, 1963b) and the
other from the head of Erskine Inlet to-Bracebridge Inlet at Section 7 (Norris, 1963).
This work resulted in the set.ting up of several type and reference sections. The findings

of Operation Franklin served as a framework for the present study, but this framework

now must be modified to some extent.
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Ordovician to Upper Devonian sedimentary rocks crop out over almost the
entire study area (Map 000A)., They were depositei.i in parts of two geological provinces,
and the most satisfactory div;gling line between them is shown in fiéure 2. In early parts
of this sequence the entire Bathurst Island groﬁp and the region shown on figure 4 was
within the Franklinian Miogeosyncline. In later times, commencing with deposition of
the Lower Devonign Stuart Bay Formation, the eastern region was deformed into the
Cornwallis Fold Belt; thenceforth it subsided less énd became part of the Central Stable;
Region. The region to the north and west of th.is line was part of ﬂ;e Franklinian Miogeoéyncline
throughout its Devonian and older Paleozoic history. The stratigraphic sections in these
two regiohs are generalized on Table I, Deposition of this thick and widespread Paleozoic
sequence \;Ias terminated by a widespread major mid-Paleozoic orogeny. Angular
unconformities within the sequence mark tectonic events of lesser significance.

The oldest rocks exposed in the map-area are gypsum and anhydrite assigned
to the Bag'r Fiord Formation of the Cornwallis Group. These rocks are in tectonic contact
with younger rocks in the cores of two anticlines in the northern part of the area. A thick

unit composed mainly of halite, which is the oldest unit penetrated by. the Caledonian

= /’[5

River well, also is assigned to the Bay Fiord Formation. The two younger formations K A

of the Cornwallis Group are, in ascending order, the thick limestone and dolomite of the

Thur'nb Mountain Formation, and the thin argillac;eous limestone of the Irene Bay Formation.
Conformably overlying the Cornwallis ‘zeoup is the Cape Phillips Formation,

a uni_t made up predominantly of black graptolitic shale and shaly limestone. This formation

grades upward into the Bathurst Island Formation of Lower Devonian age. The Bathurst

Island Formation is composed predominantly of calcareous, graptolitic shale and siltstone
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with some interbedded carbonate, and is slightly coarser and more calcareous than
the Cape Phillips Formation. The Corm'vallis, Cap:e Phillips, and Bathurst Island
Formations probably were deposited throughout the mapped area, an-d are presently

' missing in certain regio-ns due‘to post-depositional erosion.

A marked change in the pattern of sedimentation first becomes apparent with

the Lower Devonian Stuart Bay Formation (Fig. 5)." It is coarser than preceding units,

being composed generally of sandstone, limestone and siltstone. In eastern parts of
the area it contains coarse boulders, and patch reefs, arzld the base‘ is an angular unconformity.
Westward the Stuart Bay Formation gradationally overlaps the Bathurst Island Formation.
Also to thg west it grades to calcareous shale and siltstone with pebbles here being only to
the base. ‘

The Stuart Bay Formation in western parts of the area is overlain by the Lower
and Middle Devonian Eids Formation, a recessive calcareous shale and shaly limestone.
The Eids grades eastward to siliceous dolomite and limestone and then into the Disappointment
Bay Dolomite. The Disappointment Bay Formation overlaps eastward onto an angular
unconformity (Fig. 5). The Eids and ]jisappointment Bay Formatioris are overlain con-
formably by the Blue Fiord Formation, a Middle Devonian. ﬁmestone unit that grades
westward into calcareous shale of the Eids Formation. These rocks are conformably over-
lain l;y the Bird Fiord Formation, a widespread l-VIi,ddle Devonian unit of alternating
calc;areous sandstone and sandy limestone. The Me.lville Island Group consists of quartz
sandstone and rhinor shale, and is separated into the Hecla Bay ahd ovérlying Griper
Bay Formations,

Upper Paleozoic and Mesozoic rocks of t}m Sverdrup Basin occur in the northern
part of the. map-area. On Helena Island the Permian Belcher Channel Formation is
preserved as a small extosional remnant comprising several hundred feet of limestone

and dolomite which lie unconformably on the Melville Island Group. On Cameron Island the
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Uppef Devonian Griper Bay Formation is overlain by several hundred feet of younger
.Permian to Jurassic sediments, predomina-ntly sandstone and shale. Mappable units

in this succession on Camer;)n Island include the Permian Trold Fiord Formation, the ‘
Triassic Bjorne, Schei Point, and Heiberg Formations, and the Jurassic Jaeger Formation.
The youngest bedrock formation so far found within the island group consists .c_>f sandstone,
shale and interbedded basalt of Upper Cretaceous and possibly Tertiary age. It cxzops

out in a graben in southeastern Bathurst Island. Nearby to the west are numerous basic

dykes that are probably contemporaneous with the lava flows,

Description of Formations

MIDDLE AND UPPER ORDOVICIAN

CORNWALLIS GROUP

The name Cornwallis Formation was provisionally used on Cornwallis Island
by Thorsteinsson and Fortier (1954). It was later defined by Thorsteinsson (1958, p. 33),
and at thajt time a type section of three members was established on the north tip of the
island. In ensuing years two older rock units were mapped as the Cornwallis Formation
'én Ellesmere Island (Fortier, et al., 1963; Christie, 1967). Kerr (1967b) redefined the
Cornwallis Formation as the Cornwallis Group, and retained the original type section of
Ihorstgmsson as the type section of the new group. He elevated the three members to
férn_1ations and designated type sections of these three new formations on Ellesmere Island.

The threé formations of the Cornwallis Group can be traced in a belt extending
some 600 miles from Bathurst Island to North Greenland. The formations maintain

considerable lateral uniformity in the central and shelfward parts of the miogeosyncline.

They have distinctive lithology, thickness and topographic expression as follows: T

g AR

A
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Irene Bay - greenish weathering shaly limestone; recessive; 30 to 200 feet thick.

Thumb Mountain - rusty-weathering, dark grey limestone; forms massive bluffs;
about 1, 700 feet thick. ‘

Bay Fiord - thinly bedded, shaly limestone, siltstone, anhydrite, dolomite;
recessive; 1,000 to 2,000 feet thick.

The lowermost age limit of the group, about Ashby (Table I), is based on the
probability that the upper part of the underlying Eleanor River Formation on Cornwallis
Island is Mohawkian, and also on the presence of Wilderness fossils in the upper part of

the Bay Fiord Formation on Ellesmere Island. The uppermost formation, the Irene Bay,

-~

contains fossils of Caradocian age (about Maysvill€) which a;e abundant on most of the @C
islands, but on Bathurst Island are rather rare. Lithologies and faunas of the Cornwallis
Group indicate marine deposition in a widespread platform environment. Normal marine
circulation was at first restricted, with Bay Fiord' evaporites being deposited in a very

long broad basin. As normal circulation was later restored carbonates were deposited.

The prepo[nderance of lime mud (micrite) in the Thumb Mountain Formation of Bathurst

Island suggests calm quiet deposition.

Bay Fiord Formation

The Bay Fiord Formation (Kerr, 1967b), the lowest unit of the Cornwallis
Group, is a widespread recessive unit of Middle Ordovician age. Its thickness at the
tj/pe section northeast of the head of Irene Bay on Ellesmere Island is 1,650 feet, and
thicknesses remair.l on that order of magnitude on most of Ellesmere Island. The Bay Fiord
Formation contains evaporites, silty and shaly limestone, gypsiferous shale, dolomite and
calcareous siltstone, and exhibits marked lateral lithic variations. During deposition of
the Bay Fiord Formation an evaporitic basin developed along the shelfward side of the
miogeosyneline. On Ellesmere Island gypsum and anhydrite are prevalgnt in the lower

part of the formation in a narrow belt. The evaporite basin seems to have been much
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broader southwest of Ellesmere Island and. to have -contained halite, for on Bathurst
Island thick halite in a drilled well (Secfion 38) has been assigned to the Bay Fiord
Formation.

On Cornwallié Island evaporites of the Bay Fiord formation crop out only
sporadically and are restricted to gypsum-anhydrite. Where the Bay Fiord Formation
is exposed, the overlying Thumb Mountain Formation is collapsed and brecciated; this
led Thorsteinsson (1958) to suggest that large amounfs of evaporites had been leached
from the Bay Fiord Formation. A thick section of halite subseque-ntly was encountered
in a well on Bathurst Island (Section 38) in what most likely is the Bay Fiord Forma;tion.
This probably is equivalent to halitethat was leached to produce the collapse on Cornwallis
Iéland. The Bay Fiord Formation does not crop out in normal stratigraphic position in
the map-area, nevertheless rocks from two different settings within the study area have
been assigned to that formation, and are described below.

On northern Bathurst Island two breached anticlines, the Purcell Bay structure
and the May Inlet structure (Fig. 11) contain cores of intrusive evaporites that are in
tectonic‘ contact with younger rocks. In the Purcell Bay structure (Pl. II, Section 18) an
oblong mass of highly contorted light grey anhydrite and anﬁydritic shale is present, in
an area about 2 miles loné and 1 mile wide. About 300 feet of evaporite is overlain by a
capr~001.<, about 100 feet thick, of highly fracturea, dark grey, shaly limestone and limy
dolomite infilled with anhydrite. The evaporite is ;'ecessive but is protected from erosion
by the resistant ca‘prock. It is not certain whether the non-evaporitic ma;cerial in the
caprock came from the underlying evaporitic formation or from a younger unit thf;lt

'Was carried along by the. evé.porites. -Farther north in the May Inlet structure (Pl. XVII,
Section 19). an area of about 1 square mile is underlain by gypsum-anhydrite in exposures

that exceed 300 feet in height.
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The two intrusive evaporites described a;bo%re are tentatively assigned to
the Bay Fiord Formation for the followi-ng reasons. They must be older than the Cape
Phillips Formation, whicﬁ they intrude. ﬁlvaporites are known in two older formations
in the general region, t‘he Bay Fiord and Baumann Fiord Formations. The Bay Fiord
Formation exposed on Cornwallis Island (Thorsteinsson and Kerr, 1968), and on nearby
Grinnell Peninsula (Kerr, 1967b) contains anhydrite. The Baumann Fiord Formation is

a Lower Ordovician gypsum and anhydrite unit that is 2,400 feet thi\ck on Cornwallis
: s B

f)ossibly may have come from
either or both of the above mentioned formations; however, it is more probable that !

Island (Thorsteinsson and Kerr, 1968). These evaporites

they came from the Bay Fiord Formation, and they are tentatively assigned as such
ir; this papér.

In the Caledonian River well on south-central Bathurst Island, (Section 38)
the oldest unit penetrated is evaporite, and is at least 3, 233 feet thick. It was first
penetrated at a depth of 6,727 feet and extended continuously to the bottom of the hole at
10,000 feet. It was described as follows by A.J. Froelich in the completion report
(Dominion Explorers Group, 1964).

The 'Main Evaporite' series consists of alternating beds of rock
salt interbedded with and permeating fractures in gypsiferous shale,
dolomite, siltstone, and anhydrite. Most of the 'dolomites' are
silty, argillaceous, anhydritic and very dense; however some
dolomites between 6,800 and 8,100 feet are slightly to moderately
porous and in part bituminous. One dolomite zone was tested but
yielded only mud. Below 8,100 feet the interbedded dolomites are
essentially dense. Three cores taken between 7,800 and 8,800 feet
consist of interbedded salt, gypsiferous shale, and dolomite which
are fractured, brecciated and have steeply inclined bedding.
Contortions in the laminated shales and dolomites suggest that the
salt series has been injected into position by flowage.
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The main evaporite unit in the Caledonian Biver weil is probably the lower evaporitic
part of the Bay Fi-ord Formation. It is probable thelt this highly contorted part of the
formation has been thickened considerably by tectonics. Overlying the n'lain evaporite
in the Caledonian River well between depths of .6, 715 and 6,305 is a unit, 410 feet thick,
which was described as a dense barren sequence of inte-rbedded shale, anhydrite and
dolomite. This is probably the upper member of the Bay Fiord Formation, which has

a sir.nilar lithology on nearby Cornwallis Island, where it is 500 feet thick.

Thumb Mountain Formation

The Thumb Mountain Formation (Ke‘rr, 1967b), is an extensive, bluff-forming
limestone unit of Middle Ordovician (Barneveld and Eden) age, which occurs in the middle
part of the Cornwallis Group and lies conformably.between recessive formations. The
type section of the formation is on Ellesmere Island, where it is 1,500 feet thick. In
the central part of the miogeosyncline the formation is normally characterized by thick-
bedded, dark grey-brown, argillaceous limestone, which weathers slightly rusty grey
and forms bluffs. Inthe{ype section of the Cornwallis Group on northern Cornwallis
Island it comprises at least 1,700 feet of rock (the upper part of which is dolomitized).
Fossils, always sparse in the formation, occur mainly in the upper part, and all are

representatives of the 'Arctic Ordovician fauna' of Middle or Late Ordovician age.

Dist:ribution, Thickness and Lithology

The Thumb Mountain is the oldest formation exposed in normal stratigraphic
position in the study area and the base is not exposed. Exposures are restricted to the
region north of Bracebridge.lnlet and east of Erskine Inlet. In the extreme northeastern

part of Bathurst Island (Section 22) 320 feet of micritic, light to medium gfey limestone of the
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uppermost Thumb Mountain Formation is exposed in the hanging wall pf a southerly
directed thrust fault. The thickest section of the fc;rmation is at Moses Robinson River
(Section 30) where it consists of 1, 800 feet of dense, light to medium grey, thick-bedded,
micritic limestone, with minor amounts of skeletal limestone, light grey, sugary, dolomite,
and dolomitic limestone. The formation weathers yellowish grey with some rusty staining.
At the tdp are greenish shaly interbeds. At Driftwood Bay (Section 31) the formation is

a little more than 1,700 feet thick, and is predominantly light grey, sugary to vuggy,
medium-bedded, and resistant dolomite, with only minor amounts of limestone. The
extensive local dolomitization of the section may be a consequence of its having been

oyerlainlm\unconformablyﬁ by the Lower Devonian Disappointment Bay Dolomite;

this has since been eroﬂed away. Still farther south, at the head of Goodsir Inlet (Section 34),
the entire Thumb Mountain Formation is dolomite. The lowest exposure consists of

425 feet of dolomite that is tan to brown, sugary, finely porous to vuggy, and has a strong
petrolii'er:ous odour. This is overlain by 1,000 feet of sugary, finely porous to vuggy,
light to medium chocolate brown, thick-bedded to massive dolomite. This section may
ha\-/e been dolomitized when overlain by an unconformable cover of Disappointment

Bay Formation that has since been removed by erosion.

At the mouth of Stuart Bay (Section 24), 1, 345 feet of the Thumb Mountain

Formation is exposed in the north flank of a dome. The lowermost 450 feet of this

expésure is petroliferous and fetid dolomite that .is porous and slightly limy; it is dark
chocolate—brov;rn, weathering chocolate-brown mottled with light tan, weathering tan.

The dolomite-limestone contact seems to be everywhere at the same stratigraphic level
in this structure, thus the dolomite probably is not a local replacement of limestone,
but could have a large areal extent. Successively younger units include: 670 feet of dark

chocolate brown, light grey brown and light grey, thick-bedded shaly limestone; and
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225 feet of thin- to medium-bedded, medium grey-brown shaly limestone with abundant
grey-brown shaly and silty interlayers \\./hich weather light grey-green. The formation
is overlain abruptly but conformably by a recessive greenish shale, the Irene Bay
Formation. At Section .14, west of May Inlet, the Thumb Mountain Formation is mainly
limestone, but contains an interval, about 475 feet thick ,composed of petroliferous

bedded limestone (see Appendix).

Irene Bay Formation

The Irene Bay Formation (Kerr, 1967b) is a thin succession of generally
recessive, thinly bedded limestone with some interbedded shale which is extensively
represented in the Arctic between Melville and Ellesmere Islands. The type section
is in the reference section of the Cornwallis Group northeast of frene Bay on Ellesmere
Island. A greenish weathering colour and recessive nature are distinctive of the formation.
Prolific faunal collections of very large specimens have been made in the Irene Bay
Formation, including coiled and- straight cephalopods, brachiopods, recepta/.g:\ulitids,

gastropods and colonial and solitary corals. This has been widely referrgd/to as the N / ’
N |

'Arctic Ordovician fauna' of about _F:Idel_a and Maysville age. In general the Irene Bay
Formation, about 200 feet thick, and abundantly fossiliferous, occurs over wide regions
in the Queen Elizabeth Islands. The formation is similar on northern Bathurst Island
where the thickness ranges from 125 to 180 feet and fo.ssils. also are abundant. However,
in othér exposures in the central and eastern parts of the Bathurs;g Island, fossils are
rare and thicknesses range from 30 to 65 feet. Because of its extreme thinness the
Irene Bay Formation is combined with the Thumb Mountain ¥Formation on the geological

map (Map 000A). Both upper and lower contacts are everywhere conformable, and

usually abrupt.
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Dish:'ibu.tion, Thickness and Lithology
The Irene Bay'Forr'nation in the report area is a thin widespread sheet of
soft limestone)with abundant, interbedded greenish shale layers. It is quite distinctive
in its weathering behaviour, occupying a thin recessive interval between the thick,
resistant Thumb Mountain Formation below‘ and a thin, resistant dolomite or limestone
interval afc the base of the overlying Cape Phillips Formation. )
At Section 22 in the extreme northeast of the map area, the recessive Irene
Bay Formation is 125 feet thick and consists of thinly-bedded, medium grey limestone,
with fossil fragments, interbedded with greenish weathering shaly interla}zri‘s. The K AC
limestone weathers rusty grey. Large fossils of the ;A_rctic Ordovician fauna*lie
lodse on the formation. Farther west, in the Stokés Range (Section 14), the lithology of
the formation is again typical. Its thickness there is 180 feet and fossils of the 'Arctic
Ordovician fauna' are abundant.
In Section 30 at Moses Robinson River the Irene Bay Formation is 30 feet
thick, comprising fossiliferous, recessive, green, calcareous shale, with thin limestone
interbed.s. A few beds of green calcareous shale are interspersea in upper part of the
‘underlying Thumb Mountain Formation. The upper contact of the Irene Bay Formation
with a basal dolomite of the Cape Phillips Formation is abrupt but conformable. About
5 miles to the sogth at Driftwood Bay (Section 31), the lithology is similar and the
thickness is 40 feet. At the head of .Goodsir Inlet (Séction 34) the Irene Bay Formation
is 50 feet thick and is recessive. There it is main}y dolomite that is finely crystalline,
thin-bedded, medium grey, with greenish shale interbeds. It is probable that this
formation has been dolomii?iied, for the entire underlying Thumb Mountain Formation

also is dolomite in this section. At the mouth of Stuart Bay (Section 24) the Irene Bay

Formation consists of 50 feet of very soft, non-calcareous green shale with minor shaly
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limestone interbeds ahd scattered pyrite crystals. . About 8 miles to the south (Section 27)

" the formation is 65 feet thick and has its typical lithology.

Age and Correlation

In the study area the Irene Bay Formation contains large fossils mainly
cephalopods, corals, receptaculitids, gastropods,and brachiopods. These are not listed
here because collections from this formation at nUMeTrous other localities have been
publiShéd earlier (Kerr, 1967b, 1968a). These fossils belong to the 'Arctic Ordovician
fauna', which generally is considered to be boreal in oriéin. It is typified by the faunas
of the Red River Formation of Manitoba, Cape Calhoun Formation of northwest Greenland,
Bighorn Formation of Wyoming, and several other well-known formations of North
. America. In view of the uncertainty of precise dating of shelly faunas at this level of fhe
geologic column, the writer will (see Kerr, 1967b) follow Thorsteinsson (1963a, p. 38),
who tentatively regarded the fauna as late Caradocian (about Eden and Maysville) in age,
and the top of the Irene Bay Formation as the boundary between the Caradocian and'
Ashgillian. The top of the Irene Bay Formation and Cornwallis Group is at the boundary
of the Mic'ldle' and Upper Ordovician according to the European standafd section, whereas
according to the North American standard section it lies within the lower Upper Ordovician .
(Tab}e I).

. " The Irene Bay Formation is very widespx.'ead in the Canadian Arctic Islands,
exte;lding over 900 miles from eastern Ellesmere Island to Melville Island. It is a thin unit,
with a sharp bﬁt conformable upper boundary, which more th%n any other boundary in the o
lower Paleozoic rocks here, may approximate a time horiz«ogij This boundary marks a :
pronounced changé in the sedifnentary pattern within the study area, and as well over an
extensive area in the southern and eastern Queen Elizabeth Islands. Below this boundary .

there are widespread carbonate and evaporite formations in which lateral variations in

thickness and lithology are gradual. Above the boundary the entire succession of rocks up

to and including Upper Devonian shows great lateral facies and thickness variations.




UPPER ORDOVICIAN, SILURIAN AND LOWER DEVONIAN

Cape Phillips Formation

Thg type section of the Cape Phillips Formation is at Cape Phillips on

northerg Corn-wallis Island, a.nd was first described by Thorsteinsson (1958), who

divided it into three members. The lower, Member A, comprises mainly dolomite,
-argillaceous limestone, petroliferous shale, and cherty argillaceous limestone. A
persistently developed stratum of dolomitic limestone, 30 to 50 feeﬁ thick, marks the '
| base of this member; this is overlain by fissile shale, and then by argillaceous.
limestone. Member B, overlying Member A with gradational contact, is composed
n}ainly of cherty argillaceous limestone, argillaceous limestone, cherty calcareous
shale, cherty limestone, limestone, calcareous shale, and minor amounts of shale,
Member B grades imperceptibly into the overlying Member C, which consists of an
extremély monotonous succession of alternating r.?alcareous shale, argillaceous limestone,
limestone, ‘and shale. Concretions with graptolites occur throughout this member but

are most common in the lower beds. Member C is much the thickest and accounts foxl
roughly three quarters of the aggregate thickness of the formation. 'I“he thickness of the
Cape Phillips Formation at its type section oﬁ the north coa;t of the island is 7,500 feet
with no upper contact exposed (Thorsteinsson and Kerr, 1968). Based on information obtained
from correlations with other sections they conclude_d that the maximum thickness of the
Capé Phillips Formation in the general area may be on the order of 9,800 feet. The
presence of gréptolites in the Cape Phillips Formation'throughou.t nearly its entire span
indicates that it was de4posited undelr long-persisting euxinic conditions. On Cornwallis
Island the entire Cape Phillips Formation grades southward into a thicker succession
comprising two formations composed almost entirely of carbonates; the Allen Bay Dolomite

and overlying Read Bay Limestone, - .
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The Cape Phillips Formation of Bathurst Island is equivalent, both lithologically

and faunally, to Members A, B, and a lower part of Member C of Cornwallis Island.,

Distribu;cion, Thickness and Lithology

The Cape Phillips Formation on Bathurst Island is a generally dark grey,
gr.aptoliti_c shaly rock ranging from 1,020 to 2,704 feet in thickness. Near the base
it is usually more calcareous and contains interbedded black limestone and dolomite;
it becomes increasingly silty toward the top. The formation crops out only in the cores
of the more deeply dissected anticlines where it is poorly exposed except in narrow, cross "

L

cutting stream valleys . The Caledonian R7™ &ell has penetrated the entire formation. ‘
The Cape/Phillips Formation is an easily recognizable unit in outcrop because the shale
weathers to distinctive grey, paper thin, brittle flakes; streaks of dark yellowish orange
occur where dolomite is present in the section.

The most complete and best exposed section of the Cape Phillips Formation
in the report area is at Twilight Creek (Section 25, see Appendix and P1. III). McLaren's
(1963b) description of this key section is supplemented by new data and interpretations.
The age range shown for the Cape Phillips Formation on Table I is that of the Twilight
Creek section. The formation consists of black calcareous shale and mudstone with
some argillaceous limestone beds and minor amdunts of dolomite. Members were not
distinguished but several distinctive lithological ﬁni'ts were recognizable. There is a
marked difference in thickness between the type section on northeastern Cornwallis
Islana where a maximum of 9,800 feet was reported, and the Twilight Creek development
where little more than 1,500 feet was measured. It is concluded that this is I;artly

because the formation on Cornwallis Island includes younger beds and partly because

deposition was more rapid there.
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The lowest beds exposed at Twilight Cree;k in the core of the Stuart B'ay
anticline consist éf 75 feet of black and érey, variably argillaceous fine-grained limestone,
with interbedded black caicareous mudstone and shale. Some of the limestone beds are
strongly petroliferous a.nd others are nodular, mottled, and micritic. These beds
present a strongly banded appearance in the valley sides.

" The succeeding 130 feet consist of black calcareous shale with varying amounts
of interbedded argillaceous, fine-érained and laminatéd limestone; this rock weathers to
thin flagstones. Above are 360 feet of predominantly black, calcareous mudstones and
shales with thin beds of argillaceous limestone in the lower 20 feet. Weathered surfaces
are pale yellowish brown to orange-brown in colour.

'i‘he upper part of tixe formation is 950 feet thick. In these beds the faunal zones
are more widely spaced and the fossils are less well preserved,indicating more rapid
deposition than for the lower strata. The succession consists of black mudstone and '
shale, which are largely non-calcareous, although dolomitic in the lower part. In the
upper 200 feet of the formation the shales are interbedded with equal amounts of thin-

bedded and laminated, dark grey, argilléceous to calcareous siltstoné that weathers to
a pale reddish brown colour,

The Cape Phillips Formation is overlain by the Lower Devonian Bathurst
Island i“ormation~ at Twilight Creek - The con;cact is gradational and is drawn where silt
and sand begin to become important rock constituents, and shales become subordinate.

In fresh exposu.res in valley bottoms the contact is far from obvious, but where the beds
are weathered there is a marked contrast between the thin-bedded shaly character of the
typical Cape Phillips beds and the more blocky brown flagstones of the Bathurst Island

Formation.
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Thorsteinsson and Glenister (1963) descr:ibed the Cape Phillips Formation
in the Driftwood Bay area of eastern Batl‘lurst Island (Sections 30 and 31) where the
principal rock types are dark grey to black, calcareous shale, ghale, and aphanitic to
fine-grained, thin-bedded, argillaceous limestone. Minor constituents include beds of
dark grey to black, aphanitic to fine-grained, thin-bedded, cherty limestone and limestone;
dark grey to black, cherty, calcareous shale; medium dark grey, fine-grained, medium-
bedcied, porous dolomite; and medium dark grey siltstone. The chert occurs as nodular
replacements and as interbeds of irregular to regular, véry thin individual strata. The
Cape Phillips Formation is approximately 1,400 feet thick in the Driftwood Bay area.
Tt-xe three members that were recognized in the Cape Phillips Formation on Cornwallis
Island prob'ably occur in this i)art of Bathurst Island. They grade into one another

even more(i:ﬁ\perceptibly_ than on Cornwallis Island and only Me/rrnber A is clearly

discernible. Wy there is much less chert and @\'%é;e limestone concré’tzioné);7
Thorsteinsson and Glenister (1963, p. 589) summarized the members in ascending
stratigraphic order as follows:

Member A comprises an altefnating series of thin-bedded é.rgillaceous
limestone, calcareous shale, shale, cherty limestone, liméstone, cherty caicé.reous
shale, dolomitic limestone and dolomite.

Member B is similar to Member A but it is distinguished from it by the
predominance of cﬁerty limestone and cherty calcareous shale,as well as by the absence
of dolomite and. dolomitic limestone,

Member C is formed of calcareous shale and shale with minor amounts of

argillaceous limestone and siltstone.
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The present Writerf’}fe re—exgmined and red?scribed the section of
Driftwood Bay (Séction 31). At the base‘of the Cape Phillips Formation is a unit of
dolomite, 50 feet thick, that is the lower part of Member A. It is sugary, mottled,
dark grey and grey—bro;avn, and petroliferous. Lower and upper .contacts are sharp.
This unit is overlain by a poorly exposed interval, 550 feet thick, that includes at the

face a thin black fissile shale that is still part of Member A and which contains

Pseﬁdogygites sp., and biserial graptolites. The rerﬁainder of the unit is thin bedded,
very shaly, medium to dark brownish grey cherty limestone, wéatﬂering to a light tan
brown colour; it is interbedded with much calcareous dark brownish grey, graptolitic
shale and siltstone. The unit is recessive and becomes progressively more shaly toward
the top. A;n overlying unit, éOO feet thick, consists of dark grey shale that is very limy,
containing limestone interbeds at the base and non-calcareous in upper parts; at the top
it grades sharply to the overlying Bathurst Island Formation by appearance of siltstone
with a calcareous matrix, and a colour change to moderate brown on fresh surfaces and
tan-brown on weathered surfaces, The sections at Twilight Creek (Section 25) and
'Driftwo-od Bay (Section 31) are quite similar in thickness, lithology, and faunal distribution.
West of Goodsir Inlet (Section 34) the Cape Phillips Formation is 1,775 feet
thick and comprises four units in ascending order as follows.- Unit 1 is 155 feet thick,
consisting of dark chocolate brown dolomitic she‘xle, calcareous dolomitic siltstone with
tan -sugary dolomite interbeds, and containing lime.stone nodules up to one foot in diameter.
Unit 2 is a resistant unit 320 feet thick, consisting of shaly chert that is thin to medium
bedded and often nodular as well as medium to chocolate brown, cherty dolomite and
interbeds of siltstone. The chert in ‘;his uni£ decrgases upward. Unit 3 is 400 feet thick,

consisting of siltstone that is dolomitic, slightly calcareous ahd cherty. It is medium
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dark brown on fresh surfaces weathering tan; the rock is thinly bedded and outcrop is
poor a.nd rubbly. Unit 4 is 900 feet th.iclé, consisting of thin bedded .to fissile, siltstone,
that is medium chocolate brown on fresh surfaces and weathers rusty brown; interbeds
of meditum to light bI‘OW;l dolomitic siltstone. The entire Cape Phillips Formation here -
is much more dolomitic and cherty than the shales and siltstones characteristic of the
ACape Phillips Formation farther north. The formation grades by increasing amounts of
calcareous quartz siltstone int’erbeds to typicél calcar'eous siltstones of the conformably‘
overlying Bathurst Island Formation.

The Cape Phillips Formation was penetrated in the Caledonian R. well
(Section 38, see Appendix) and was described in the well completion repbrt1 by A. Froelich.
The format‘ion was. subdivided into three members, which are tentatively correlated
with the three members described earlier in the present report. The lower, Member
A, has a porous dolomite at the base 44 feet thick; the remainder of the member
consists éf bituminous shale and limestone, chefty dolomite, cherty limestone, : élélert_y
shale, totalling 720 feet in thickness. Member B consists of marl, limestone, and cherty
- shale totalling 605 feet. Member C consists of shale, limestone and éiltstone, and is
1,325 feet thick. The contact with the underlying member ié abrupt and apparently
conformable. At the top the formation is transitional into the overlying Bathurst.
Islanfi'l Formation. The total thickness of the Cap;a Phillips Formation encountered
in this well is 2,694 feet. The thickness in this wel-l is conside'rably greater than to

- 22
the north and in the lower part &&se j?considerably more carbonate; AR Y C}é

Dominion Explorers - Canso et al. Bathurst Caledonian R. J-34, completion
report; on open file with Canada Department of Indian Affairs and Northern
Development.
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On thg Hosken Islands (Section 13) north of Bathurst Island, the Cape
Phillips Formation is only 1,020 feet th:';ck,and five field units were recognized as
follows. Unit 1, 30 feet of dark shale conéaining biserial graptolites, rests conformably
on typical rocks of the Irene Bay Formation. Unit 2 is 70 feet of rubbly, petroliferous
limestone. Unit 3, 230 feet thick, consists .of fissile, sooty, black, recessive shale;
in upper parts it grades to thin .to medium-bedded hard siltstone. Unit 4, 600 fec;,t thicli,
consists of thin to medium bedded, very resistant silfstone. Unit 5, 90 feet thick, consists
of fissile and recessive shale. Conformably overlying the Cape Phillips Formation in this
section is at least 500 feet of the typical Bathurst Island Formation.

On Bathurst Island the Cape Phillips Formation everywhere rests sharply but
conforma[biy upon the Irene B‘ay Formation. The base of the Cape Phillips Formation
usually is marked by a thin carbonate unit which comprises about 35 feet of sugary
petroliferous mottled dark grey and grey brown dolomite. This carbonate unit is profaably
a northerly carbonate tongue connected with the Allen Bay Formation. These beds are
succeeded conformably by very limy dark grey shales and siltstones in the main part of
the forn;ation. In Section 27 a discrete limestone bed 25 to 43 feet thick occurs within
the main shale part of the formation about 75 feet above the .baée. In Section 24 a similar
limestone bed is 25 feet thick and occurs 195 feet above the base of the formation. Evei
greatef amounts of discrete limestone occurs in the Cape Phil}ips Formation in a curéor’ily.
examined section at Pilrcell Bay. Several thin sections of typical Cape Phillips shale were
found to be ver;;r finely laminated and composed of fine silt or clay size particles of quartz
and calcium carbonate in a matrix of brown organic material. The proportion of quartz
to calcium carbonate varies considerably, the rock varying from shale to almost a pure
limestone. Some of the calcium carbonate is detrital,occurring as discrete particles

among the grains of quartz.
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Age _a.lnd‘.Corre_lation .

Follc;xvi'ng field investigations on. Bathurst Island in 1955, Thorsteinsson
(in McLaren, i963b, p. 599) dated the Cape Phillips Formation at Twilight Creek
(Section 25) as Ashgillian to Ludlovian. At that time (1955) three subseries of the
Ludlovian (lower, middle, and upper) constituted the Late Silurian (see Munch, 1952).

The "middle subseries' is now included in a new Late Silurian series, the Pridolian
’ -~

(Boﬁb'ek et al., 1968; Martinsson, 1969). The "upper" Ludlovian is now regarded as

basal Devonian. Thus the lower age limit for the formation stiil holds, but the world - L’é .
wide revisions have necessitated changes in the upper age limit (Tables I and II).

Table II - Series and faunas near the redefined Silurian-Devonian

Boundary (after Boudek et al., 1968, and Martinsson, 1969),

*[.,.., . { L l e —
! : SERIES : ZONE
, . | N B
E GEDINNIAN  Monograptus yukonensis
a Monograptus uniformis
. PRIDOLIAN ' Monograptus angustidens ’
g (DOWNTONIAN) . Monograptus ultimus
t 5‘!‘) . LUDLOVIAN' Monograptus fecundus
' ; . Monograptus nilssoni
L___._A_. D amee i

The lowest fossil collected in the Cape Phillips Formation at Twilight
Creek is a graptolite that was collected about 15 to 25 feet above the lowest exposure.

It was assigned to Orthograptus n. sp. by R. Thorsteinsson. This species occurs in

the basal beds of the formation on Cornwallis Island and Little Cornwallis Island in

associatiori'with the 'Arctic Ordovician fauna', and is dated as Late Ordovician. The
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}u:eeeﬂf writer/{ confir'r{from comparison ?vith more complete sections. , that the
basal beds of the ’fwilight Creek Section indeed probably are the basal limestone
beds of the Cape Phillips Formation.

- Graptolites from ui)per éarts of the Cape Phﬂlips Formation have been
examined by Thorsteinsson (pers. com., 1971), and certain revisions of identification
and dating have been made from those originally reported by him (in McLaren, 1963b).

At 7 69 feet above the base of the Cape Phillips Formation at Twilight Creek is a lower

Ludlovian fauna containing Monograptus bohemicus, (GSC loc. 25815). At 970 feet above

the base of the Formation (GSC loc. 25820) occurs Monograptus cf. M. transgradiens

praecipuus: At 1,500 feet above the base of Section 25 (see Appendix) occurs Monograptus
cf. M. wniformis I"%iby‘l (GSC loc. 25824). M. uniformis is now regarded as the index
fossil of the lowermost Devonian (Gedinnian). The highest fossils in the Cape Phillips
Formation, occurring at a height of 1,510 feet abov.e the base (GSC loc. 25824), were
also identified as Monograptus cf. M. uniformis P%ibyl. There is doubt about exact
placement of the intersystemic boundary at Twilight Creek (Section 25); however

GSC 100.. 25824, which occurs at the 1,500 foot level in the Cape Phillips Formation and
which contains M. cf. M. uniformis Pi"ibyl clearly is close to the boundary. Thus the
Silurian-Devonian boundary pfobably occurs just between GSC loc. 25824 and GSC loc.
25820, ‘which oceur respectively at heights of 1,500 feet and 970 feet in Section 25 at
Twilight Crgek. Based upon the abo.ve considerations the maximum age range of the
Cape Phillips Formation in the report area, represented at Twilight Creek (Section 25)

is from Upper Ordovician (Ashgillian) to Lower Devonian (Gedinnian).
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Three facies belts of the Cape Phillips Formation are represented in the
report area. On the Hosken Islands in the north (Séction 13), the form;ation is only
1,020 feet thick and probabl;zr does not(range as youhg as; ;«;1—6;3 farther south, before
being gradationally overlain b.y the Bathurst Island Formatior;. In central parts of
the area as at Twilight Creek (Section 25) and Driftwood Bay (Section 31), the Cape
Phillips Formation is of intermediate thickness, 1,400 to 1,500 feet. It is mainly
graptolitic shale, .siltstone and fissile shaly limestone, ranging in age from latest
Ordovician to early Devonian, and is overlain conformably by the Bathurst Islahd Formation.
Farther south at the Caledonian River well (Section 38) the Cape Phillips Formation is
considerably thicker, being 2,694 feet. Its age range here is less certain but it probably
occupies about the..sam"e span of time as the Cape Phillips Formation in the intermediate

belt. In Core No. 2, from Member C, at a height of 1,580 to 1,598 feet in the formation

Monograptus transgradiens Perner, and Linograptus sp. were identified by R. Thorsteinsson

and dated ias the penultimate zone of the Pridolian. The section in the well contains
considerably more dolomite and chert than farther north, and is thicker; it resembles

. the formation on Cornwallis Island (Thorsteinsson, 1958) and Truro Island (Section 41).
It would appear that the Bathurst Island Formation gradationaﬁy overlaps the Cape Phillips
Formation from north to south. Also the Cape Phillips Formation grades southward on
Bathurst Island into a more dolomitic section.

The absence of any benthonic fossils or any other evidence of bottom dwelling
life within this sequence indicates that stagnant conditions were prevalent; normal marine
circulation was cut off over wide areas from the Late Ordovician into the Devonian.
Several factors could account for this., Perhaps the growth of carbonate banks on the

south and east prevented the normal circulation of the sea, resulting in large areas with

stagnant bottom conditions. Another possibility is that the underlying crust began down-
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warping here more rapidly than in areas‘to the south and east, which rgmained as
carbonate platforms while the developing basin beca:me starved. It is also possible
that both factors combined to produce this isolated euxinic basin.
The lack of coarse clastics in the Cape Phillips Formation indicates the
absence of nearby land with any gf‘)preciable relief. Detrital quartz increases in
amount to the north and is presur.nably from some unkgpwn area)@low covered
by the Sverdrup Basin. Carbonate increases to the south and east Where the formation -~

- is thickest. Organic material, which makes up another iarge par; of the formation is

most prevalent in central regions where the rock is predominantly shale of a euxinic
eqvironﬁment. '
’i‘h;a Cape Phillips Fo.rmation is exposed in central Melville Island, over two

huﬂdred miles to the west (Tozer and Thorsteinsson, 1964). To the east it is present

on northern Cornwallis Island (Thorsteinsson and Kerr, 1968), and also on Ellesmere
.Island to the northeast (Thorsteinsson and Kerr, 1962). On central Cornwallis the Cape
Phillips Formation changes abruptly southward to dolomite of the Allen Bay Foi‘mation
{(Thorsteinsson, 1958_). Similar abrupt facies changes to carbonates a.re present in
s.outhwest Ellesmere and on western Melville Island (Tozer ;cmd Thorsteinsson, 1964).

On Qrinnell Peninsula of Devon Island, a few miles ’_cc'> the northeast of Bathurst, -equivalent
rocks a1:e also in a carbonate facies (Thorsteinsson, 1963c) as they are on Prince of Wales

Island (Blackadar and Christie, 1963). Thus, the black shale facies of the Cape Phillips

Formation on Bathurst is enclosed, at least to the east and south, by a carbonate facies.
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LOWER DEVONIAN

Sherard Osborn and Driftwood Bay Formations (Abaindone@)’_

. A brief review of some aspects of Lower Devonian (gt{iﬁfraphy is necessary
. R ~
because early work of Thorsteinsson and Glenister (1963)@ revised in this paper
P

eLe

(see Fig. 6). Thorsteinsson and Glenister (op. cit.) measured two sections in the-
Driftwood Bay area of eastern Bathurst Island, and set up a.‘éomposite stratigraphic
colun.m for the region that is shown in figure 6a. Because of struct‘ural complications
their interpretation of stratigraphic relationships of Devbnian rocks was incorrect. The
revised section for this area is shown in figure 6b.
‘At Ptarmigan Creek Thorsteinsson and Glenister (1963, Fig._ 50) interpreted
" a contact at their locality G to be an angular unconformity separating the Ordovician
Cornwallis Formation from an overlying Silurian or Devonian sandstone that they called
the "Driftwood Bay Formation'. The "Driftwood Bay Formation" in turn was regarded
as overlain conformably by Middle Devonian limestone of the Blue Fiord.Formation. They
thought that this unconformity dated the orogeny that produced the Cornwallis Fold Belt.
~F | ~ | ReC
w‘héve reinterpreted their unconformity as a fault. The sanc}stone unit named the
"Driftwood Bay Formation' at their locality G is preserved in a small graben, and is
separated from both the Cornwallis Formation aqd the Blue Fiord Formation by faults.
It probably is part-of the Griper Bay Formation, fo? when traced to the north, it rests
uncénformably on thé Bird Fiord Formation. The name '"Driftwood Bay Formation' <
9(1iscarded., and the‘ sands’gone unit is regarded as probably Griper Bay Formation.
Thorsteinsson and Gleniste£ (1963, pp. 591-2) also named the "Sherard Osborn

Formation" to include a sequence of mixed rock types resting on the shales of the Cape

Phillips Formation at Nightfall Creek (a branch of Moses Robinson River). It is now felt that
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the 1<')we'r part of the Sherard Osborn Formation is ‘part of the Bathurst Island
Formation (McLaren, 1963b), and the upper part is the Disappointment Bay Formation
of Thorsteinsson (1958). The two are separated by an unconformity in Nightfall Creek.

The name Sherard Osborn Formation ‘Q/is abandoned because it is unnecessary and —

because of the unconformity that it contains in the type area.

N\
Bathurst Island Formation

The Bathurst Island' Formation is widely exposed in the eastern part of the
report area. Its type section is at Twilight Creek (Section 25), where the formation was
originally described by McLaren (1963b, p. 604) as fairly fine-grained quartzose
sandston;s; variably argillaceous and calcareous,. and calcareous mudstones. The
thickness in the Twilight Creek Section is 3,410 feet.

The base of the type section of the Bathurst Island .I"orrﬁation is of Early
Devonian age, for the formation rests upon Lower Devonian rocks of the Cape
Phillips Formation, and also has yielded Early Devonian graptolites (see Appendix).
The type section is succeeded with apparent conformity by the Stuart Bay Formation,
: v'vhich resembles it in gross lithology, the contact being drawn at the base of the
lowest of three limestone pebble beds. | The top of the Bathurst Island Formation is

: 4 .
diachropous éeg;y:ungest in the west (Figs. 4 and 5). In eastern Bathurst Island
t.iie formation is ipwer Devonian everywhere; it is thinner than farther west and

‘contains westerly ;;rojecting tongues of thin limestones and .pe!—)ble‘ b;ads in the upper
part. These shallower water features are the first evidence that a new pattern of
sedimentation was beginning, in which the Cornwallis Fold Belt was active. On

the eastern side of the island the Bathurst Island Formation is overlain unconformably

by the Lower Devonian Stuart Bay Formation. In westerly exposures

Z
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this interval was represented by widespread continuous sedimentation, except in one
and perhaps more local areas where there is local angular unconformity separating it

from the overlying Stuart Bay. Formation.

Distribution, Thickness and Lithology

" The Bathurst Island Formation is widely exposed in the eastern and central
part of the report area, where it forms rounded grey-brown coloured hills and ridges.
Good exposures are restricted to cross-cutting stream valleys. Due to the considerable
thickness of this unit there are very few sections in which both the base and the top are
exposed, so that complete thicknesses were rarely obtainable.

{n central parts of the Bathurst Island group the Bathurst Island Formation is
composed almost entirely of silt-sized detrital material, but rang;'ing in grain size from
shale to sand with minor carbonate cement. It is a rather monotonous alteration of clastic
rock types (P1. IV). The rock types alternate between paber thin, olive brown to black,

|
calcareous‘and micaceous shales, and flaggy 2-inch to 1-foot beds of fine-grained lithic
aregite flagstones, siltstone and shale, with minor i.nterbeds of dolon}ite and limestone.
The formation is a flysch-like deposit exhibiting graded bedding. It is sparsely
fossiliferous, containing only few graptolites, tentaculitids and small amounts of
calcareous skeletal debris.

In eastern parts of Bathurst Island, marked facies variations in the upper
part of the Bathurst Island Formation and overlying Stuart Bay Formation signify major
tectonic events in and surrounding the basin. At Scoresby Hills, west, (Section 35, Fig. 5)
on.ly the uppermost 1,600 feet of the Bathurst Island Formation is exposed above a fault.

The section consists predominantly of graded beds. The lowest layers of each bed

consist of a mixture of coarse sand-sized quartz grains, and calcareous skeletal debris
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of various types (including crinoid stems, tentaculitid, mollusc, and other shell
fragments. Each grades upward to silt size quartz particles and finally to dark
brown or black calcareous s;ilty shale (see Pls. Va, b, and c¢). Ungraded intervals of
well laminated, grey toblack calcareous shale, siltstone, and fine-grained quartz sandstone
also occur throughout. In the upper part of Bathurst Island Formation dis’cinc"cive but
gradatiohgl changes in lithology and texture take place, as graded units decrease in
abundance and are finally absent. Thin layeré of detrital skeletal limestone and rare
intervals of lump-pellet limestone are interbedded with the clastics. In these eastern
areas (e.g. Sections 33 and 35) the contact with the overiying Stuart Bay Formation is
drawn beneath the oldest patch reef or conglomerate bed. The reefs are discontinuous
bodies usually les-s than 40 feet thicy\containing s:tromatoporoids, corals, and brachiopods, “
and having dolomite, chert and limestone boulders up to 4 feet in diameter.

In Section 30, the Bathurst Island Formation rests gradationally upon the
Cape Phiilips Formation and is 525 feet thick. It is chocolate brown, fine-grained,
argillaceous and calcareous, quartzose siltstones, and calcareous mudstones,
) At the head of May Inlet there wa's local erosion of the Bathurst Island
" Formation from a small domal uplift before deposition of the Stuart Bay Formation.
This is shown by the great thickness contrast in a distance of 2 1/2 miles between
Sections 27 and 28 (Fig. 5).

The lowegt rocks exposed on Helena Island (Section 1‘2) are assigned to
the Bathurst Island Formation. This is 1,000 feet thick, consisting of thin bedded
-quartzbse, calcareous siltstone that is dark grey weathering to slightly brownish grey,
and in places containing 1imestone nodules. These rocks,which are overlain by the

—

Eids Formation )were assigned to the Bathurst Island rather than the Stuart Bay Formation
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becau.se .there is no evidence of‘ pebble or reefal intervals. Moreover this assignment
is in keeping with observed trgnds, which éhow thai the Stuart Bay Formation thins
and probably disappears to the north (Fig. 4) and to the west (Fig. 5).
The Bathurst Island Formation for the most part is a generally uniform

unit of fine-grained calcareous quartz siltstone, which was spread widely throughout the
report area. It varies greatly in thickness (Figs. 4 apd 5) largely because of the greatly
varying age of its upper contact. The formation represents a basinél,déep water deposit
of graded beds, and only in upper part of the formation, .in tho;-z sout*heastern parts of
the area, is there evidence of shallowing.

+The largely pelagic nature of the Bathurst Island Formation indicates a deep
basinal environment into which much of the sediment was transported by turbidity
currents. The origin of the skeletal debris found in the graded sediments is probably
from shelf areas to the east and south, where material was swept off periodically into
the basin, perhaps as a result of the unstable nature of this area which was undergoing
uplift. The black organic material within the shale probably originated in place or
was carr'ied in from any direction. The origin of the clastic quartz gJ;'ains which make
up a large pa;'t of the formation is problematical. Much of it was perhaps derived from

the north,because equivalent rocks to the east, west, and south, are at least in part in

a g:arbohate facies.
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Age and Correlation

Thorsteinsson (in McLaren, 1963b, p. 605) identified two new species of
monograptids from the Bathurst Island Formation at Twilight Creek (Section 25): One
species occurring at a height.of 3,000 feet above the base of the formation was i&entified
as Monograptus n. sp. aff. M. hercynicus Perner. M. hercynicus was formerly regarded
as indicative of an upper Ludlovian age; it is now considered Siegenian (Lower Devonian)
in age (Jaeger, 1962, p. 127). The other, occurring at heights of from 2,490 to 3,310 '
feet above the base, was originally called Monograptus n. sp. A; however, Thorsteinsson

now (pers. com., 1971) regards the species as Monograptus yukonensis Jackson and

Lenz 196;3, which is late Siegenian to early Emsian in age. The Gedinnian and Siegenian
age assignment of the Zéafhurst Island Formation at Twilight Creek is based in part upon
the monograptids, and in part upon the stratigrapﬁic position of the B'athurst Island
Formation, above the Cape Phillips Formation and below the Stuart Bay Formation.

li In Section 20 McGregor and Uyeno (pers. com., 1971) dated the Bathurst
Island Formation as probably Siegény{ian, from mi_érofossils. In the north and west
- the formation includes much younger rocks, there containing equivalents of the Stuart
Bay Formation. In the west (Section 15, Fig. 5) this was determined largely by lateral
tracing of beds. In the north (Section 12, Fig. 4) this was determined from the fact
that the formation is overlain directly by the Eids Formation and lies within 300 feet
of tile Eifelian and Givetian Bird Fiord Formation. Thus in the extreme north at Section 12

the Bathurst Island Formation probably ranges up into Emsian parts of the Lower Devonian.

"Stuart Bay Formation

The Stuart Bay Formation is largely dark grey, calcareous, quartz siltstone
and fine-grained sandstone, and evaporitic dolomite; usually at the base there is a

pebble or boulder conglomerate or reef conglomerate. The formation has yielded shelly
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faunas and graptolites of late Early Devonian (Siegenian and Emsian) age. In eastern
Bathurst Island two members are separébie in the formation. The lower is siltstone
ar;d thin bedded dolomite Wit'h coarse boulders of chert, dolomite, and limestone.as
well as reefoid horizoné, red dolomitic siltstoﬁe, and other shallow water features.
It is unconformable upon the Lower Devonian Bathurst Island Formation. The upper

member is dolomite and dolomitic siltstone that is quartz sandy.

Both lower and upper mexr;bers .gra.de westward and northward to a mainly
siltstone section of which Twilight Creek (Section 25) is typical. Farther west it grades
into and is inseparable from the Bathurst Island Formation. The basal unconformity
disappeax"s westward where the Stuart Bay Formation is concordant with the Bathurst
Island Forr‘nation c;,xceﬁt for a- small area at the head of May Inlet. Here the Stuart Bay
Formation rests with local angular unconformity upon the Bathurst Island Formation and
is separated from it by an intra-Lower Devonian unconformity (Fig. 5).

i .
Distribution, thickness and lithology

The Stuart Bay Formation was described by McLaren (1963b) with the type
section in Twilight Creek (Section 25) near Stuart River. It resembles the underlying
Bathurst Island Formation in gross lithology, and consists largely of calcareous,
argillaceous sandstones, with some sandy mudstones and siltstones, and irregulzar
beds of bioclastic limestone. The base of the formation was drawn beneath the lower-~ .
‘most pebble beds; the pebbles are well rounded grey chert and brown aphanitic limestone
in a calcareous sandy matrix. They mark a change from graded beds of the Bathurst
Island Formation to slightly coarser and more limy rocks. Along strike the pebble beds
grade' into irregular beds; of pale-brown, fine-grained limestone. The upper contact is

sharp, but conformable with the overlying Eids Formation,
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In we_stern parts of the area the Stuart Ba:y Formation is much like the
-underlying Bathurét Island Formation in ro'ck type, weathering characteristics, and
physiographic exp’fession.i Th;ey have been mapped separately because of the intervening
pebble conglomerate and because the Stuart Bay consists of somewhat coarser detritus,

which when traced eastward rests unconformably on progressively older rocks. The ,//:}(\
.

writer followed McLaren in drawing the base of the Stuart Bay Formation at the lowest

[N R Rl _ )

pebbi-e beds. Where the pebble beds are absent locally the contact was projected from /5
~ [N B

P ~

where it is known along strike. In eastern and southern parts of Bathurst Island the
Stuart Bay Formation rests with angular unconformity on older rocks; the top of the
formation.also is at an unconformity with the overlying Disappointment Bay Formation.

In central and western parts of Bathurst Island (Sections 25 and 28) the Stuart
Bay Formation consists of tan, brown and grey, one- to six-inch beds of calcareous and
argillaceous, fine-grained quartzose siltstone, interbedded with sandstone and grey to
black, micaceous, sandy mudstone. Lenses of dark grey, micritic to skeletal limestone }f‘ C
that abruptly pinch and swell from less than one to several feet in thickness are interbedded
in the mL.idstone, siltstone and sandstone. Conglomerate beds, from 6 inches to 2 feet
thick and containing chert and limestone pebbles, are present n.ear the base of the formation.
The type sect‘ion at Twilight Creek (Section 25) is marked by three of these horizons which
do not pérsist any great distance laterally, | Indeed, this entire sequence of varied rock
types has no distir;c'tive horizons thaté can be traced very far, The different rock types
grade into one another or are lenticular and pinch out in short distances. A thick interval
of sandstone or limestone may be observed on one flank of a fold but may be absent on

the other.
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In the southern part of the map area at Dyke Aqkland Bay (Section 42) the
Stuart Bay Formation is 1,850 feet thick, a.tnd both lower apd upper contacts are
unconformities., In agcendir;g order it comprises: (1) quartz sandstone, dolomitic
(100 feet); (2) quartz sandstone; grading up to dolomitic siltstone (125 feet); |
" (3) dolomite, with limestone interbeds (575 feet); (4) dolomite light coloured (200 feet);
(5) dolomite, dark coloured (150 feet); (6) dolomite, dark weathering (700 feet).- It is
not known just which part of the total original-formation the prese;ved interval
represents,

A restored section drawn from west to east illustrates stratigraphic relations
in the Stuart Bay Formation (Fig. 5). East of-May Inlet on the south limb of the Half
Moon Bay structur‘e (Séction 27), the Stuart Bay Formation is 1,460 feet thick. At the
base is a conglomerate about 100 feet thick with pebbles of white chert and crinoidal
fragments in a siltstone matrix. The underlying Bathurst Island Formation was eroded

locally pr:ior to Stuart Bay deposition and is 2,000 feet thinner than it is a mile or two

to the east where the conglomerate is absent. This angular unconformity is probably

-~
-

- quite loéal, because traverses across the contact farther west failed to show any

-~

evidence of a break in sedimentation. The basal contact gradationally overlaps westward. K
N s -~ SIS SS—_——
Fepresent @
Limestones, pebble beds and coarser clastic sediments s gre an influx from the east that
7[, P74 unl'f,! (/16 au-f' ﬂnC/ aré€ .

di'ja,ppearwestward, being absent at Dundee Bight (Sections 15 and 16), where it
accordingly is difficult to separate the Stuart Bay and Bathurst .Island Formations. In
the west the Stuart Bay Formation represents with a minor exception (Section 27), a
continuation of the siltstone sedimentation of the Bathurst Island Formation, with only

minor influxes of pebbles from the uplifted and deformed Cornwallis Fold Belt to the east.
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The thickeét section of the Stuart Bay Formation is 6,892 feet thick and
occurs just off the west flank of the Cornwallis Fold Belt (Section 35, see Appendix
and Fig. 5). The contact with siltstones of .the underlying Bathurst Island Formation
is below the lowest ree'f limestone and conglomerate interbed, 0 to 40 feet thick. Two
members are present in this section. The lower member is dolomitic siltstone with
interbeds of limestone and chert boulder conglomerate, reef limes;cone, and dolor;nite.
The ‘upper member is mainly dolomite, with quartz sandstone a;d pebble conglomerate

interbeds that increase in abundance upward. The trend in the Stuart Bay Formatmn-ir(f\

this section is to even shallower deposition upward culminating in emergence and

R — PRI

unconfornnty that is overlain by the Disappointment Bay Formation. In Section 34 only

et

the lower member of the Stuart Bay Formation is present; the formation here is quite dolomitic

N

I\ ™~ I

siltstone and contains abundant patch reefs at two levels. These crop out as high stack- *
\li“lfilerosional remnants that are aligned (P1. VI). The formation is thin here and rests
on a marked angular unconformity. Conglomerate lenses of chert and limestone pebbles
are present. This section represents an encroachment eastward onto an unconformity.

At Moses Robinson River (Section 30), the Stuart Bay Formation is 550 feet

thick and is separated from underlying and overlying formations by unconformities. The
. _ - — s,
formation comprises mainly shaly, bioclastic limestone % that is thin- to medium-bedded, h

light grey, to slightly brownish or dark grey brown; interbeds of chocolate brown,
calcareous shaly siltstone are abundant.
At Young Inlet east (Section 20, Pl. VII and Fig. 4) the Stuart Bay Formation
e
/f/(/[!s ML ntere -
\_fommo&ly—eentams conglomerate lenses that contain pebbles and boulders of chert and
limestone. Most of the limestone boulders are composed of algae, stromatoporoids,

corals, and other reef building fossils. There are rare layers of conglomeratic

mudstone whose internal structuré suggests that they are soft sediment mud flows.
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Beds of fine to medium-grained quartz sandstone 6-12 inches thick, and locally ripple~
marked, are interbedded with light grey skeletal, ﬁ;allet and detrital limestone. In
some areas quartzi.tic dolomite forms an important part of the section. Many limestone
clasts contain corals, pellets, oolites and other evidence of shallow water origin.

The chert making up a large part of the conglomerate of the Stuart Bay
Formation probably had its source in the Cape Phillips Formation which is very cherty
in the area of the Cornwallis Fold Belt. The reefoid limestone bou}ders probably are
the product of reefs that fringed the Cornwallis Fold Belt and were later eroded during
subsequent uplift.

/ The variety, succession and distribution of rock type/s in the Stuart Bay Formation
(Fig. 5) indicate':’ unstabie tectonic conditions ga the Cornwallis Fold Belt.
The Cornwallis Fold Belt is an area that was high relative to flanking regions. At
times the entire area may have been uplifted, with the fold belt being uplifted more than
the ﬂankirjlg basins. At other times there may have been general subsidence, with the
fold belt subsiding less, and still behaving relativeiy as a positive feature. Uplift began

while the Bathurét Island Formation was being deposited, and acceleratgg during the y .,',\
. . 72— A |
deposition of the Stuart Bay Formation. Abnormally great thiclmessesvgccumulated just

’/A (‘
west of the Cornwallis Fold Belt (Section 35) because of the extreme relief that existed \_/_/

ther; “The fold be;lt and uplift plunged more gently-to the north for the northward /#mcree - 7
th;kness increase ﬁpthe Stuart Bay Formation is;, much more é;radual in that direction

and the total thickness also is less. The Stuart Bay Formation evidently was related to

the Boothia Uplift and Cornwallis Fold Belt and probably was not deposited in northern

and western parts of the report area where it gradationally overlaps and grades into .

the Bathurst Island Formation. The first sign of uplift was shallowing of water, shown by
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limestoné and/or conglomerate interbeds at the base of the Stuart Bay Formation.
As‘uplift continued, erosion removed parts of older formations in the east, spreading
the detritus westward as conglomerates ofithe Stuart Bay Formation. As relative
7. u.l\ I¥ad 5((///)1 ﬁ»‘/‘S LC —, <

uplift diminished, upper-parts of the Stuart Bay Formation encroachezéack eastward

onto the fold belt. Stratigraphic relationships suggest local and erratic pulses of _

uplift and accompanying erosion, rather than a constant and uniform rise of a single

large land mass.

Age and Correlation

Faunas collected from limestone and pebble beds between the base and 570 feet
in the type s;ection of the Stuart Bay Formation (Section 25, GSC locs. 25834, 25836, and
25835) were regarded by Cumming as Early Devonian (McLaren,.1963b, p. 607). Boucot,
Johnson, and Harper confirm an Early Devonian age );:iltf date them more precisely as
probably Emsian (pers. com., 1971; see Appendix). This type section has not been shown
on a restored section but it probably is similar in stratigraphic relationship to Section 20
(Fig. 4) and Section 28 (Fig. 5). In Section 34 (see Appendix) three collections were
n.lade from a 60 foot thick reef knoll at a height of 100 to 160 feet above the base (Pl. Vi
and Fig. 5, GSC locs. 67038, 67039, and 67040). These collections vs;ere identified by
J.G. Johnson who dated them as early Siegenian,'/bot;fr more preciéely as guadri'thﬂis
Zone age. Shelly faunas from Sections 32 and 33 have been identified by Boucot and
Johnson (pers. com., 1971), In Section 3lia\proliﬁc fauna occurs 350 feet above the
basai unconformity (GSC loc, 67141), and was dated as Early Devonian (probably early
Siegenjan, Quadrithyris Zone). Another prolific shelly fauna occurring at a height of
705 feet above the base of the formation in Section 33 (GSC loc. 67145) is probably

early Emsian. Three graptolite faunas are interbedded between the shelly faunas of

Section 33, and are GSC locs. 67142, 67143, and 67144, and have not yet been studied.

°
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In Section 32 (see Appendix), a silicified faunule 1, 025 feet below the top (GSC loc.
59037) is Emsian; a collection 1,570 feet below the top (GSC loc. 59036 is probably
early Emsian; and a colleotiém at 1, S;GO feet below the top (GSC loc. 590.;35) is
Siegenian or Emsian.

At the base of Section 30 (GSC loc. 67004) is Leptaenopyxis cf. bouei

Barr., and Icriodus pesavis, which Johnson and Uyeno (pers. com., 1971) date as

Siegenian. Highef in this section are shelly féunas dated by Boucot and Johnson

as early Devonian (see Appendix)., McGregor and Uyeno (pers. com., 1971) have
collected spores and conodonts in the Stuart Bay Formation at Section 20. They

dated it a£7 mostly Emsian, with possibly some late Siegenian at the base (see Appendix).
The age of the Stuaért Bé.y Formation is Siegenian and Emsian (Table I). The lower contact
apparently is diachronous; it is oldest just west of ;che Cornwallis Fold Belt in deeper
parts of the basin, and becomes younger toward the west as far as the formation can

be traced fi

LOWER AND MIDDLE DEVONIAN

Disappointment Bay Formation

The type section of the Disappointment Bay Formation was designated by
Thorsteinsson (1958, p. 105) on northern Cornwallis Island, where it rests on an
angular unconformity. The formation was restudied on Cornwallis Island by Thorsteinsson
and Kerr (1968) who differentiated three principal lithofacies that generally represent
the formation: a basal conglc;merate ranging from 0 to 400 feet in thickness and bearing
<.:l.1ert clasts; a middle unit that is mainly dolomite with minor quartz sandstone and
conglomerate; and an upper unit that is mainly dolomite and commonly porous.

Thorsteinsson and Kerr (1968) considered the formation to be Middle Devonian; however,
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since that time Thorsteinsson has collected fossils from the formation on Cornwallis
Islé.nd and these have been dated by J.G; Johnson a'.s Emsian (pers. com., 1971). The
Disappointment Bay Formation of Bathurst Island is strikingly similar to the same
formation of Cormvallis; Island. On Bathurst Island it is dated as late Lower Devonian

(Emsian) and probably Middle Devonian (Eifelian), from fossils in enclosing and

equivalent formations. Thorsteinsson and Kerr would tentatively reassign the = '/

/ Disappointment Bay Formation of Cornwallis Island a similar Emsian and Eifelian age}

Distribution, Thickness and Lithology

A complete section of the Disappointment Bay Forrglation is well exposed
at Moses Robinson River (Section 30, Fig. 4)}vhere it is 610 feet thick. It lies

S .

unconformably upon the Stuart Bay Formation, and has a basal sandstone 10 feet
thick. The remainder of the formation is dolomite, very light grey to cre;am,
weathering light yellowish cream, finely crysta]line)medium— to thick-bedded. It
grades upward to limestone of the overlying Blue Fiord Formation. The basal
clastics vary greatly in thickness, 3 miles south of Section 36 being as much as 100 feet °
of conglomerate. Farther south near Polar Bear Pass (Section 33) the basal clastics
are 500 feet thick and are interbedded with dolomite. Northward from Section 30
the Disappointment Bay Formation increases gradually in thickness, being 1,36(;
feet thick at Section 22. It is cream coloured dolomite that is generally porous
throughout, being vuggy at the base and more finely porous upward. Both lower :;

‘ b eve—-
and upper contacts are conformable. No fossils_couldbefound in the above sections.
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South of Br!acebridge Inlet two sections of the Disappointment Bay Formation
were examined. At Misty River (Section 39) the formation is very poorly exposed and is
represented almost entirely by felsenmeer. The basal contact is nof exposed, but
regional mapping suggests that it probably is an angular unconformity. It is estimated
that the formation is 1,150 feet thick. The lower unit, 650 feet thick, comprises gbout \ ,i

80% dolomite, that is very light tan, fine-grained, with quartz sand in the upper part; it
s

contains about‘zo% quartz sandstory,/ that is fine grained, dolomitic, and slightly
calcareous. An upper unit, 550 feet thick, is sandy dolomite with dolomitic sandstone
interbeds. The upper contact with the Eids Formation is covered but is probably
conformable. At Dyke Ackland Bay (Section 42) the Disappoin%ment Bay Formation is
2,000 feet of dolomite. This abnormally great thickness may be explained by the fact
that the partly equivalent Eids Formation is not present and that the entire interval is
probably represented instead by the Disappointment Bay Formation.

The Disappointment Bay Formation is a distinctive, resistant unit on Bathurst
_Island. In the north) exposure is good along creeks; however) in the south part of the
island 1t is nearly all felsenmeer (Pl. VII), and underlies wide areas of the plateau
country. The formation is commonly entirely dolomite, with textures that vary
considerably from place to place. The base of the formation varies from a thin to
thick diécrete basal clastic unit to a gradational contact. Where there are basal
clastics they grade upward into dolo.mite . The dolomite varies from very fine- to
microcrystalline dolomite, to a coarse, vuggy, dolomite. Porous beds are common
and sometimes are stained with bitumen and smell petroliferous. Rére beds are

brecciated, typical of carbonate deposits in which evaporite horizons have been leached

out. Fossils occasionally are preserved as vague outlines or internal casts,but in
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genefal the dolomitization has obliterated all pI:ima'ry ‘structures and textures. . Near
.the top of the formation beds of micritic aﬁd pellet limestones are interbedded with
the dolomite, and within a few tens of feet the formation grades to limestone of the
overlying Eids or Blue Fiord Formations.

In the present study area the Disappointment Bay Formation is restricted to

- . L

areas on and near the Cornwallis Fold Belt. It grades /ontfvestward into the Eids
Formation. In the extreme south and east the lower éontact is an angular unconformity
or disconformity, and this becomes a conformable contact north an'd west (Figs. 4 and 5).
The upper contact with the Blue Fiord Formation apparently is gradational and conformable
everywhere. The Disappointment Bay Formation is a shallow water facies, mainly dolomite.
It has a baéal conglomerate that filled pre-existing topographic lows. The formation was
deposited on and near the Central Stable Region in the south, but near the eastern shore
of the island it extends well toward the northern coast where its distribution roughly
coincides with the position of the elevated Cornwallis Fold Belt (Fig. 7).

The basal unconformity and facies patterns indicate clearly that the Disappointment
Bay Formation was deposited by a sea that transgressed from the west and finally covered
the older structural highs along the east coast of Bathurst Island (Figs. 4 and 5). Primary
textures and structures indicating the depositional environment are very sparse, but
ayaiiable evidence suggests that the Disappointm.ent Bay is a very shallow marine sequence.
The dolomite gra;les westward to shély and dolomit‘ic limestone of the Eids Formation.
These facies relationships indicate a change from a shallow platform in the east to a

gradually deepening basin to the west.
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Age and Correlatlon

Afthesh

The Dlsappomtment Bay Formation of Bathurst Island lacks diagnostic

-F}rm )
foss1ls///baf it nevertheless is dated as Emsian and Eifelian. BDating-and-correlation.

——

—

-are by the ages of enclosmg and equivalent formations that have abundant faunas. The
Eids Formation of Section 20 at Young Inlet has been dated by McGregor and Uyeno as
Late Emsian and Eifelian (in press). The lower parf; of this formation is traceable
latei‘ally into the ;1pper part of the Disappointinent Bay Formation of Section 22 (see Flg 4).
The underlying Stuart Bay Formation of Section 20 has also E)een dated by McG.regor and
Uyéno as Sigenian-Emsian. "It therefore can be stated that the Disappointment Bay
Formatiohn ‘of Section 22 is of Emsian and Eifelian age. Trilobites were discovered by
Ormiston (1967, p.. 18) in the Eids Formation at 'Ifwilight Creek, and on this evidence he
favoured an Emsian age for the Eids Formation of eastern Bathurst Island. Apparently
what he regarded as the Eids Formation at that time includes both Eids and Disappointment
Bay Formations as presently considered.

Because the basal Disappointment Bay Formation and' upper parts of the Stuart
~de Fox-'mation of eastern Bathurst Island are Emsian, it is possible to date as Emsian
the angular unconformity that separates them (Table I), and as well the short pulse of
deformation of the Cornwallis Fold Belt that it reflects. As submergence of the fold
belt oc.curred and the Disappointment Bay Formation was deposited upon it, the basin
evidently became deeper toward the' west where the Eids Formgtion was deposited.
Whereas the Disappointment-Bay Formation is a shelf type rock deposited in shallow

water, the Eids is predominantly shaly and silty limestone and calcareous shale.
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Eids Formation

The.'Eids Formation at its type section on southwestern Ellesmere Island
(McLaren 1963a) is largely .liﬁy shale, limy siltstone, blat.ck cal‘careous'mudstone,
minor dolomitic and minor bioclastic limestoge. The formation is recessive and forms
low-lying, gently undulating terrain. It is underlain by dark grey shales of the Cape
P.hillips Formation (Kerr, 1968b), and the contact is transitional. The top of the type
section, transitional into the overlying Blue _Fiord Formation, is at the base-of the
lowest well-developed limestone, a_md.is a diachronous boundary.

The Eids Formation also was reported on Bathurst Island (MchLren, 1963b),
where at 'I_\vﬂight Creek (Section 25) it is 1,050 feet thick. The Eids Formation there
is reces/sive, cons'istipg largely of grey limy'mudstone 'and shales, with some beds of
argillaceous limestone, and is often gypsiferous. The contact with the underlying Stuart
Bay Formation is fairly sharp, however, the upper contact with the Blue Fiord Formation
is transi’,tional.

The Eids Formation is of late Lower and early Middle Devonian age on
Bathurst Island (Table I). It is the basinal equiva-lent of nearly all of the Disappointment-
Bay and Blue Fiord Formations of the shelf. Two facies of the formation have been
separated on Bathurst Island. In deeper western parts of the basin it is mainly recessive
limy shales. Farther east, where it is transitional with the Disappointment 32;3;

Formation, it is resistant, siliceous, dolomitic limestone. Both facies are thin

bedded, -but the western facies is recessive and the eastern is resistant.
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Distribution, Thickness and Lithology

The Eids Formation, restricted to the north-central and northwester;x parts L/C‘
J—

o , C. o :
of the report area, constitutes two facies that interfinger withgajcz other (Figs. 5 and 7).
) n
Thin sections of rocks representing both facies of the Eids Formation are shown ag P1. IX.

ﬂl‘) cons :r:,.es
The typical facies of the Eids occurs in the western or deeper partis of the basin.; tis- '

S

thin bedded,—confaining calcareous siltstone, limy shale, soft grey to green calcareous 1

micaceous shale, and minor thin-bedded shaly limestone. Gypsiferous layers are
present in basal parts of this sequence west of Young Inlet. The typical facies is thin

bedded, very recessive, and characteristically breaks readily underfoot with a soft

-

crumbly §o'und. It characteristically forms valleyS/ that are eroded out along the strike, R

and contain streams. Solifluction slopes are common and there are few fresh exposures
except in cross cutting streams. The type section’ of the Eids Formation of southwestern
Ellesmere Island (McLaren, 1963a) as well as the key section of the Eids Formation of
Bathurst Island at Twilight Creek (Section 25), belong in this facies. X-ray analysis of
a specimen of this facies [Pl.X (a); see also Appendix, Section 28] shows the composition;
calcite ;19%, quartz 34%, dolomite 6%, illite 5%, feldspar 3%, kaolinite 2%, pyrite 1%,
anfi a trace of chlorite, ~

The transitional facies of the Eids Formation is largely carbonate and resistant. -
It gradés westward into the typical facies of the Eids Formation, and grades eastward
into the Disappointment Bay Formation (Fig. 7). The transitional facies is characterized
by thin bedded shaly and siliceous limestone, shaly and siliceo;xs dolomite, and limy
mudstone. It is very resistant and breaks underfoot with a clinkery sound. In the
transitional facies in central Bathurst Island, the lower part is a resistant thin-bedded
to fissile, _tan to black, siliceous dolomite while the upper part is more limy. Still
farther east along the eastern coast of Bathurst Island the lower part grades to dolomite

of the Disappointment Bay Formation, and the upper to limestone of the Blue Fiord Formation.
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X-ray analysis of specimens from the transitional facies c;f the Eids Format;ion' in
Section 20 (see Aépendix) are as follows: Specimen. 8385~calcite 66%, quartz 28%,
dolomite 3%, illite 2% and ké.f)linite 1%; Specimen 8386-calcite 80%, quartz 17%, -
and dolomite ?;%.

The incompetent nature of the Eids Formation in the west and its gradation
to resistant beds farther east has had an important bearing on subsequent structural (<

sl e ——
deformatlon within the study area as/\pomted out in a later chapter. The two fa.cies of
the Eids Formation were not differentiated on the geologic map (Map 000A) but have
been shown in plan view (Fig. 7) and in a restored section (Fig. 5). -
| A key section of the typical facies of the Eids Formation is at Twilight Creek

(Seétion 25), wheré Mc'Laren, (1963b) described the formation as 1,050 feet thick, largely
grey calcareous mudstones and shales with some beds of argillaceous limestone weathering
pale grey brown. Together with the Blue Fiord Formation it forms a prominent marker
on air ph&tographs. A similar section of the typical facies of the Eids Formation occurs
at Half Moon Bay, west (Section 27). Here the Eids is about 1,400 feet thick }aad’ lies
boﬁformably on the Stuart Bay Formation}and is overlain conformably by the Blue Fiord
Formation. It is quartz, siltstone and mudstone that is very limy medium grey to tan,
crumbly, recessive with gypsiferous intervals. Limestone interbeds occur near the
top and. the formation grades abrupt}y to limestone of the overlying Blue Fiord Formation.
Cross laminae occur near the base, where it is g;radational with the underlying formation.

At Young Inlet, east (Section 20, see Appendix), the entire Eids Formation. A
is of the transitional type, and is 1,845 feet thick. The lower 1,000 feet is thin bedded
to fissile shaly limestone thét is very siliceous; it contains occasional chert nodules;

dark brown on fresh surfaces and weathers very light brownish grey. It has a sharp

clinkery sound upon being struck with a hammer or stepped upon. The upper 845 feet,

(.
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gradational with the lower, is quite similar except in being thin to medium bedded.

It is dark chocolate brown shgly and siliceous 1imes.tone and calcareous mudstone,
which exhibits a conchoidél fracture on broken surfaces and weathers light brownish
grey. The transitional facies of the Eids Formation is a prominent marker on air
photographs because of its light weathering colour and because it stands out as a
resistant unit compared to the overlying and underlying formations. ' This resistant
char'acteristic contrasts with the recessive behaviour of the typical facies of the Eids.

Certain sections of the Eids Formation contain substantial representation
of both facies through interfingering. A fine example of .this situation is at Heart Lake
(Section 3"‘6)' where 'the formation is 1,900 feet thick. Here the lower 600 feet of the
Eids Formation is of th.e transitional facies, the succeeding 1,025 feet of rock belongs to
the typical facies, and the uppermost 275 feet belongs to the transit