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INTRODUCTION

The Field Party #48 project was designed to obtain de-
tailed stratigraphical and palaeontological information on the
Middle Devonian sediments in the area between Great Slave Lake
and Great Bear Lake and to use this information to test the
correctness of generally accepted correlations in the area.

Location

The area which was mapped occupies about 25,000 square
miles and its outline is shown on Text-Figure 1. It extends
from 60° in the south to 64°40' in the north and is bounded
by the Pre-Cambrian Shield in the east and the hills formed by
the Cretaceous overstep in the west, as illustrated in Figure 2.

The area is accessible from the south by air, road, and
rail. Regular air and coach services connect the towns of
Yellowknife and Hay River with Edmonton, and rail services
connect Hay River and the mining community at Pine Point with
Peace River and Edmonton.

Good all-weather gravel roads connect Fort Smith, Pine
Point, and Yellowknife with the town of Hay River which stands
at the northern end of the Mackenzie Highway.

Physiography

The area mapped lies within the physiographic province
known as the Great Slave Plain, a lowland underlain by Lower

Palaeozoic sedimentary rocks dipping gently southwest from






(2)
a basement of Pre-Cambrian rocks.

The outstanding physiographic features are shown in
Text-Figure 2. The principal topographic feature south of
Great Slave Lake is a N.W. - S.E. trending, eastward facing
escarpment west of, and approximately parallel to the Little
Buffalo River. The escarpment fades out in the area immedi-
ately south of the confluence of the Nyarling and Little Buffalo
Rivers. A similar and possibly corresponding eastward facing
escarpment occurs north of Great Slave Lake. It extends north -
westward from Lonely Ba& and fades out in the area south of
Lac La Martre.

A second and more prominent eastward facing escarpment
occurs on the north side of Great Slave Lake. It extends
from Redrock Point northwestward along the west side of Faber
Lake to the ;rea west of Hottah Lake. This escarpment is
capped by an Ordovician dolomite whereas the two described
earlier are capped by Middle Devonian carbonates which overlie
recessive evaporitic beds.

.The.remainder of the area is largely occupied by a poorly
drained muskeg terrair, with occasional local prominences of
up to ZbO feet relief produced by Pre-Cambrian inliers pene;
trating the strata between the two escarpments north of Great

Slave Lake.
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Several small elliptical topographical features occur in
the area of shale outcrop northwest of Great Slave Lake (Text
Figure 2). Although they are no more than gentle eminences
which are scarcely discernable on the ground, or indeed on
the topographical maps, they present quite marked topographical
anomalies on airphotos. The axes of the ellipses generally
have a N.W. - S.E. trend and this trend is repeated in the
alignment of several of the anomalies.

Field Methods

The field party consisted of a four man geological party
and supporting personnel and operated from base camps at Hay
River and at the Frank Channel Forestry Station.

Transport.--The main form of field transport was provided

by a Bell 47 Super G-2 helicopter chartered from Foothills
Aviation Ltd., cCalgary. Fixed wing supporting aircraft were
chartered locally on the few occasions when it was necessary.

A rented one-half ton truck and a Meteor car owned by
Mobil were used to transport men, supplies, and fuel along
the gravel roads which cut across the area.

Section Measuring.--Due to the very low relief in the area
and the extremely low dip of the beds there are no long,
continuous sections anywhere in the area. Only in the face of

the escarpments can a continuous section of up to 40 feet be
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found and most of the sections described are composite
sections built up from scattered outcrops. Nearly all of the
outcrops in the area were sampled and plotted on the map so
that an accurate surface geological map could be built up.
Large faunal collections were made at all fossiliferous
exposures. The locations of all of the sections and sampled
localities are shown on Figure 3.

Laboratory Methods

Compilation of Strip Logs.--All of the lithological

samples were crushed in the field and a preliminary examination
carried out. All of the samples were re-examined on return
from the field and strip logs were drawn up from the resulting

sample descriptions.

Compilation of Faunal Lists.--Faunal identifications were

made by the writer who must take sole responsibility for them.
About 25 thin sections were made to assist in the identification
of corals and other coelenterates.

Previous Geological Work in the Area

- BEarly geological reconnaissance in the Great Slave Lake
area was carried out by Dawson (1887), McConnell (1891), and
Cameron (1918, 1922), and their reports constitute the geolo-
gical groundwork on which later investigators built. Several

brief geological reports prepared for oil companies are avail-
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able on parts of the area, but the most comprehensive recent work
is contained in Norris (1965), - a compilation of work done by
various officers of the Geological Survey of Canada on Operation
Mackenzie.

A subsequent geological report on the Great Slave - Great Bear
Lake area by V. Zay Smith Associates Ltd. covers much of the same
region as was covered by Operation Mackenzie and restates the general
stratigraphic interpretation but does present some additional maps and
illustrative cross-sections.

A considerable amount of work has been done by officers of the
Geological Survey of Canada on faunal collections from the Middle
Devonian in the area, but some of the most valuable contributions to
understanding of the faunas have been made by C.H. Crickmay, particu-
larly with reference to the prolific coral-brachiopod faunas in the
immediate vicinity of Great Slave Lake. Other contributions referring
specifically to faunas from the area were made by Warren and Stelck

(1956), and Mclaren & Norris (1962 and 1964).
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STRATIGRAPHY

The currently accepted correlations of Middle Devonian
strata in the northwestern Alberta are largely based on the
ideas put forward by Law (1955) in a paper in which he also
proposed and defined the formational names: Watt Mountain,
Muskeg, Keg River, and Chinchaga. In each case, he chose
the type section from the subsurface in the California Standard
Steen River #2-22 (22-117-5W6). These formations can be traced
quite satisfactorily in the subsurface as far north as the
Alberta-N.W.T. border but become tenunus about this point due
to lack of well control, and Law correlated the formations
somewhat arbitrarily with the most similar parts of the suc-
cession at the surface or in the shallow drill holes around
Great Slave Lake. He correlated the wWatt Mountain Formation
of northwest Alberta with the Amco Shale and the underlying
beds down to the top of the Presqu'ile dolomite. Taking the
Amco Shale as the Watt Mountain equivalent, the correlation
between northwest Alberta and the Pine Point area is as shown
in Text-Figure 4. If, however, the Watt Mountain Formation is
correlated with the E Shales of the Pine Point area, then the
correlation could be as shown in Text-Figure 5.

Since the surface geology is already quite well known in

a general way through the reports resulting from Operation
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Mackenzie, and the Middle Devonian faunas are well documented
by Warren, Crickmay, McLaren, and Norris, it was hoped that
further detailed investigation of the outcrops and of the con-
tained faunas might provide sufficient additional information
to resolve which is the correct correlation.

A brief outline of the salient features of each formation
and member is given below with a list of the significant
fossils which were found in it. A detailed list of all of
the fossil determinations is included in Appendix I. A
discussion of the relative merits of the alternative corre-
lations follows the stratigraphical review.

Pre-Cambrian

Pre-Cambrian igneous and metamorphic rocks form the
eastern margin of the map area, and also occur as inliers
within the outcrop belt of Ordovician and Devonian rocks
northwest of Great Slave Lake.

Ordovician

A single representative section through the Ordovician
was measured in order to have a complete set of samples
for comparative purposes, even though it was felt that the
sections compiled by V. Zay Smith Associates were adequate
to provide a good understanding of the relatively simple

Ordovician relationships in the Great Slave-Great Bear Lakes
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area.
The Ordovician system includes the 0ld Fort Island,
the La Martre Falls, and the Chedabucto Lake Formations.

0ld Fort Island Formation.--The 0ld Fort Island

Formation which rests unconformably on the Pre-Cambrian
consists of white or buff quartzose sandstone with very good
porosity. The formation ranges in thickness from 0 to 80
feet and it is interpreted to have been beach sands laid

down on the eroded and quite variable Pre-Cambrian surface.
From the limited well control available it appears that the
formation does not occur south of a line joining Horn Plateau
and Wrigley Point.

La Martre Falls Formation.--The La Martre Falls Formation

consists of a sequence of shale, silty and argillaceous
dolomite, and minor evaporites. It overlies the 01d Fort
Island Formation and is overlain by the Chedabucto Lake
Formation. The formation ranges in thickness from 90 feet at
Whitebeach Point in the south to over 800 feet in the area
southwest of Hottah Lake, thinning to 50 feet at 0ld Fort Rae
over the Fort Rae Arch.

A varied fauna including Desmograptus and Diplograptus

serves to establish a Middle Ordovician age for the upper part

of the formation, and it is probable that the whole formation
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belongs to this period of time.

The similarity in fauna, lithology, and stratigraphic
position of the La Martre Formation and the Franklin Mountain
division of the Ronning in the region to the west was noted by
V. Zay Smith Associates (1966, p. 13).

Chedabucto Lake Formation.--The Chedabucto Lake Formation

is a thick bedded, resistant, scarp forming dolomite unit which
appears to overlie the La Martre Formation unconformably, and
is itself unconformably overlain by the Middle Devonian. The
thickness of the formation ranges from zero in the area south
of Redrock Point to about 250 feet in the north, west of Faber
Lake. From the restricted well control available there appears
to be a thickening to the northwest since 485 feet is present
in the Imperial Lac Tache well west of Cartridge Mountain.

Like the underlying Ordovician rocks the Chedabucto Lake
Formation thins in the vicinity of 0ld Fort Rae so that it can
be inferred that the Fort Rae arch was positive throughout the
period of Ordovician sedimentation in the area.

An abundant and varied fauna has been collected and
identified by G.W. Sinclair of the Geological Survey of Canada
(see G.S.C. Memoir 322, p. 26). This fauna points conclu-
sively to an Upper Ordovician age.

The Chedabucto Lake Formation bears a strong faunal and
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lithological resemblance to the Mount Kindle Formation of the
Franklin Mountains area (as pointed out in V. Zay Smith, 1966
p- 16) and occupies much the same stratigraphic position.
Devonian

The understanding of the relationships of the Devonian
strata in the Great Slave-Great Bear Lakes area is confused
by two factors. 1In the first place the correlation of well
known rock divisions in northwest Alberta with rock divisions
in the Great Slave Lake region is tenuous because of the
scanty subsurface information available. Secondly, a Middle
Devonian carbonate bank which extends southwest from the
western part of Great Slave Lake causes some very rapid facies
changes which obscure the relationships between the outcrops
on the north and south sides of Great Slave Lake.

Mirage Point Formation.--The name Mirage Point Formation

was proposed by Norris (1961, p. 27) for a variable sequence
of red beds which were laid down on the eroded Pre-Cambrian
surface in the area south of a line joining the Horn Plateau
and Redrock Point.

Only the uppermost beds of the Mirage Point Formation
crop out along the west shore of Great Slave Lake between
Redrock Point and Edgar Point. Here they consist mainly of

sandy and argillaceous red dolomites, with interbedded sand-
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stones, red and green shales, gypsiferous shales, and gypsum.
About 200 feet of the formation occurs in the Northwest Windy
Point No. 1 well, including 110 feet of reddish-brown sandstones
at the base. 1In the Pine Point area on the south side of
Great Slave Lake the Mirage Point Fm. is much thinner with
only 188 feet present in the Cominco G-1 well and 293 feet
in the Cominco G-4 well. Thin sandstone sequences also occur
in the basal part of both of these wells. The formation thins
quite rapidly towards the west and southwest and is altogether
absent over the Tathlina uplift.

In the Imperial Triad Willow Lake well 485 feet of Mirage
Point *is present but the formation does not occur in any well
north of this. V. Zay Smith Associates (1966, p. 21) postu-

lated that the area of Mirage Point deposition was controlled

* Recently acquired subsurface data and a review of the
subsurface stratigraphy presently being carried out by

J.M. Drummond suggest that much of the sequence to the
immediate south and to the northwest of Great Slave Lake
herein referred to as Mirage Point, consists of thick salt
beds to which the name Cold Lake Formation could more

appropriately be applied.
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to the north by an escarpment trending generally east-west
from the vicinity of the northern flank of the Horn Plateau,
east-southeast over the Fort Rae arch to Redrock Point on the
North Arm of Great Slave Lake (see Stratigraphic Cross Section EF).

Norris (1965, p. 29) considered that the Mirage Point
Formation in the southern and southwestern parts of the Great
Slave Lakes region occupies the stratigraphic interval of the
combined Chedabucto Lake and La Martre Falls Formations in the
north, and consequently assigned a Middle to Upper Ordovician
age to the formation. The Mirage Point Formation is quite
unfossiliferous, however, and although it occupies a similar
atratigrapﬁic interval to the Ordovician rocks in the north,
it also occupies the same stratigraphic interval as the lower
part of the Elk Point Group of northern Alberta which is
assigned to the Middle Devonian. 1In addition, it shows a
strong lithological and inferred environmental similarity to
the lower part of the Elk Point Group, whereas a very rapid
and rather improbable facies change must be assumed if it were,
indeed, Ordovician in age.

Chinchaga Formation.--The Chinchaga Formation is one of
the formational names introduced by Law (1955) for divisions
of the Elk Point Group in northwestern Alberta. The name

applies to the lower evaporitic unit of the Elk Point and
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consists mainly of anhydrite and cryptocrystalline dolomite.
According to V. Zay Smith Associates (1966, p. 22) the unit
could be traced from northwestern Alberta into the Great Slave
Lake region where it had been referred to as the Fitzgerald
Formation by Law (1955, Fig. 5). However Norris (1963) had subse-
quently re-defined Law's Fitzgerald Formation and restricted
it to the carbonate overlying the basal sandstones at Stony
and Caribou Islands on Slave River. Craig et al (1967) fairly
convincingly correlated the lithological unit involved in this
restricted sense of the Fitzgerald Formation with the Keg River
Formation on the basis of ostracods belonging to Braun's
(1966) "b" and "c" microfaunal assemblage. The evaporite
sequence which crops out on the Little Buffalo River below
the little Buffalo Falls is considered to be the true correla-
tive of the Chinchaga Formation of northwestern Alberta, and the
use, in any sense, of the term Fitgerald should be discontinued,
The Chinchaga Formation ranges from 300 to 430 feet in
thickness in the outcrop belt south of the lake, and consists
mainly of laminated white and grey gypsum interbedded with
cryptocrystalline dolomite, argillaceous gypsum, and occasional
limestone beds. A brecciated limestone bed about 40 feet

thick occurs at the top of the Chinchaga Formation in two
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places on the Slave River in the southern part of the area. This
unit is referred to as the Hay Camp Member of the Chinchaga
rormation and has yielded a single poorly preserved brachiopod
suggestive of Emanuella sp. The only other fossils reported
from the Chinchaga Formation south of Great Slave Lake are
Invertrypa sp. cf. 1. andersonensis (Warren), and ? Anatrypa
8p. Norris (1965, p. 36) considered that these suggest a
possible lower Middle Devonian (Eifelian) age.

In the Cominco Test G-4 well 323.5 feet of laminated
anhydrite, argillaceous dolomite, and green shale belonging
to the Chinchaga Formation are present, and 307 feet of similar
sediments occur in the Cominco G-1 Test well.

Evaporite Seguence North of Great Slave Lake.--An

evaporite sequence ranging from 270 to 340 feet in thickness
crops out im a belt trending southwest parallel to the North
Arm of Great Slave Lake from Hardisty Island in the south to
the area north of Lac Grandin where it disappears beneath the
overstepping Cretaceous. This sequence is correlated by
Borris (1965, p. 34) and V. Zay Smith Associates (1966, p. 22)
with the chinchaga Formation of the area south of the lake,
wvhereas in the correlation shown in Text-Pigure 5 it is cor-
related with the Muskeg Formation of northwestern Alberta.

Almost every exposure within the outcrop belt of the
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evaporite sequence was examined and composite sections were
built up in order to augment those described by Norris (1965)
and V. Zay Smith Associates (1966). In the Northwest Windy
Point No. 1 well 275 feet of the evaporites are present., They
consist of anhydrite and greyish-brown cryptocrystalline
dolomitic limestone at the top, and thick gypsum and anhydrite
beds at the base. A nine feet thick bed of vuggy limestone
occurs at the base of the sequence on Rae Point,

Although the scattered outcrops are principally soft,
Quatherod gypsum, a cluster of five reef build-ups was found
in the vicinity of Chedabucto Lake, another about 7 miles west
of Alexander Bay, and what may be the base of a seventh about
10 miles west of Bloomfield Bay (see FPigure 7). The reefs
in the vicinity of Chedabucto Lake occur between 50 and 60
feet above the base of the evaporite sequence. They tend to
be roughly annular in plan view; are up to 1l miles in dianeter
and have a generalized profile as illustrated in Text-Figure 6,

The elevations were measured using a Keuffel and Esser
Surveying Altimeter and great care was taken to make all
necessary corrections for temperature and humidity, The thick~
ness of the reefs ranges from B8 to 60 feet, but in every case
the top represents the present day erosional level so that it
is not possible to know the original thickness of the reef body,
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A detailed lithological description of one of the reef
buildups is shown in Section 34. The rocks underlying the reef
vary. In several cases they are underlain by light brown,
very finely crystalline, laminated, flaggy dolomites; in other
cases they rest on brecciated dolomitic limestone. The framework
of the reef rock is in every case composed of tangled masses of

Amphipora ? anqusta Le Compte and Planetophyllum planetum Crickmay

in varying proportions, but usually with a preponderance of the former.

Occasional Alveolites gp.,'?avosites sp. ? Euvomphalus sp. and inde-
terminate brachiopods also occur. Although the corals and
stromatoporoids are entirely dolomitized, the spaces in between
the corallites are completely infilled by coarse sparry calcite.
Good intercrystalline porosity occurs in places but this appears
to result from removal of the calcite infilling by surface weathering.
The organic reef mass passes laterally and vertically into dolomite
breccia with angular blocks of reefal dolomite of varying size ug
“to about three feet in diameter in a fine-grained, light brown,
dolomitic matrix. It may even pass into patches of fine-grained
dolomite without any trace of organic structure.

The presence of these organic reefs is of especial signif-
icance since Keg River - Muskeg reef build-ups occur in

the otherwise lithologically similar Muskeg formation in northwestern
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Alberta. If the correlation shown in Text-Figure 5 is correct,
then the evaporitic sequence north of Great Slave Lake is eqguivalent
to the Muskeg Formation and the presence of reef build-ups in
both seguences might tend to confirm this,

The principal framework builders in the Great Slave Lake
reefs, however, have never been recorded from the Keg River - Muskeg
reefs in northwestern Alberta, according to A.E.H. Budwill (personal
communication) who has carried out an extensive study of these
bodies.

Both Planetophyllum planetum Crickmay and Amphipora ?
Augusta Le Compte have special definitive value in the dating
of the Devonian rocks in the area. The type material for P.
planetum was collected from the La Loche Formation on Stony
Island, Slave River, and has not been recorded in print from
anywhere else save for Warren and Stelck (1962, p. 273) who
stated that it also occurs in the Winnipegosan. Crickmay
(1960, p.20) considered that the species has a position com-
parable to that of the "adoceta™ zone which he correlates with
the Eifelian Stage. The Muskeg Formation would generally be
placed much later in the Devonian. A form described as_A. cf.
angusta has been recorded by Craig et al (1967, p. 131) from

a limestone on the east side of the westernmost of the Stony
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Islands, Slave River, which they assign to the Keg River
Formation. Ostracods which were collected along with A. cf.
anqgusta suggest that the "arctica" zone is present. This also
would indicate an earlier age than is usually accorded the
Muskeg Formation. It should be pointed out, though, that A.
angusta has a range from middle to upper Givetian in Europe.
Thus, both of the most abundant fossils in the evaporite se-
quence north of Great Slave Lake are present in beds south of
the lake which are older than the Muskeg Formation, and the
fossils have never been recorded from the Muskeg Formation.

Keg River Formation.--The carbonate unit which overlies

the Chinchaga Formation in the area south of the Pine Point
mining community was named the Little Buffalo Formation by
Norris (1965, p. 37) after the little Buffalo River where it

is best exposed. Craig et al (1967, p. 128) subsequently re-
ferred the beds to the Keg River Formation and this practice

is followed in the present report. The formation forms the cap
of a resistant eastward facing escarpment which extends north
west for over 40 miles from west of Fort Smith and dies out

in the area just south of the confluence of the Nyarling and
Little Buffalo Rivers. Although patches of the formation are
exposed at various points along the crest of the escarpment the

only good section through it occurs at the Little Buffalo Falls



(19)

about 30 miles west of Fort Smith where the contact with the
underlying Chinchaga is exposed. A detailed lithological
log is shown in Section 3.

The Keg River Formation is 115 feet thick where it out-
crops and consists of a lower dolomite unit which is about 55
feet thick, and an upper limestone and dolomite unit which is
about 60 feet thick. The lower dolomite unit is light to medium
brown, very fine to medium grained, well laminated in places,

with occasional zones of vuggy porosity. The lower 20 feet

of the upper limestone and dolomite unit consists of thin bedded,

fossiliferous limestone interbedded with argillaceous dolomite;
the upper part consists of thin to medium bedded, fine to
coarse grained, fossiliferous dolomite. Thin bands in the
upper limestone and dolomite unit are almost entirely com-
posed of crinoidal debris.

The upper limestone and dolomite unit yielded an extensive
fauna. The fossils in the following list were collected and
identified during the present investigation: -

Chonetes? sp.

Desquamatia aff. arctica (Warren)
D. aff. aperanta (Crickmay)
Emanuella ? sp.

Modiomorpha Parvula Whiteaves
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. Paracyclas elliptica Hall

Spathella ? sp.

Buchelia tyrrelli (Whiteaves)

Mastigospira alata (Whiteaves)

Omphalocirrus ? manitobensis Whiteaves

Straparollus sp.

Gyronaedyceras submamillatum (Whiteaves)

Dechenella sp.

Paraparchites sp.

Pseudobythocypris sp.

Tentaculites sp.

'. Other fossils recorded by Craig et al (1967 p. 130) and
Norris (1965, p. 39) include:

Desquamatia sp. cf. D. perfimbriata (Crickmay)

Emanuella meristoides Meek

Desquamatia sp. nov. cf. arctica (Warren)

Elita sp. indet.

Gypidula sp.

Productella sp. indet.

Spinatrypa sp.

cf. Michelinoceras sp.

Craig et al also recorded ostracods from the lower

| . : dolomite unit which are characteristic of the lower part of
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the Keg River Formation.
The fauna appears to represent the "arctica" zone of
Crickmay (1966) which occurs in the early part of the
Givetian Stage.

Lonely Bay Formation.--The Lonely Bay Formation was the

name applied by Norris (1965, p. 40) to a resistant carbonate
unit conformably overlying the basal evaporitic sequence north
of Great Slave Lake and overlain with apparent conformity by
shale and limestone of the Horn River Formation. It can be
traced northward as an eastward facing escarpment from Lonely
Bay to the vicinity of tﬁe headwaters of Duport River. 1In
this zone its outcrop belt is characterized by flat, high, well
drained ground in contrast to the low, swampy terrain on
either side. The Lonely Bay Formation is arbitrarily cut off
from the Lonely Bay Member of the Pine Point Formation at a
point about 12 miles north of Lonely Bay although, as will be
discussed in greater detail later, there is apparent faunal
and lithological continuity. Northwest of Duport River the
topographical distinctions becoﬁe less evident and only oc-
casional scattered outcrops occur, but they suggest that the
outcrop belt is considerably wider than in the south, and
consequently indicate that the formation thickens in this

direction. This is confirmed by the subsurface data since the
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formation is 180 feet thick in the Imperial Triad Willow Lake
well; 190 feet thick in the Imperial Cartridge well; and 190
feet in the Imperial Windflower well.

Everywhere it outcrops the Lonely Bay Formation consists
entirely of medium grey and medium greyish-brown, crypto-
crystalline limestones with occasional traces of wvuggy porosity
and, more commonly, patches of drusy calcite which appear to
be infillings of vugs. The formation contains an abundant and
varied fauna in most places, although it is usually difficult
to extract unbroken specimens due to the dense, compact nature
of the rock. Some thin shale partings occur near the base of
the formation although the limestone is not otherwise argil-
laceous.

Fossils collected from the Lonely Bay Formation include
the following:

Chonetes aurora Hall

Cranaena Sp.

Desquamatia arctica (Warren)

D. hormophora (Crickmay)

D. cf. aperanta (Crickmay)

D. aff. perfimbriata (Crickmay)

Devonoproductus cf. primus Crickmay

? Elita sp.
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Emanuella cf. meristoides (Meek)

. richardsoni (Meek)

E. sublineata (Meek)

Invertrypa andersonensis (Warren)

Leiorhynchus cf. castanea McLaren

Orbiculoidea sp.

Productella cf. gulosi Crickmay

P. aff. veracunda Crickmay

Plectospirifer ? compactus (Meek)

Schizophoria sp.

Schuchertella cf. adoceta Crickmay

Coenites sp.

Favosites sp.

Hexagonaria cf. impedita Crickmay

Syringopora sp.

Thamnopora limitaris Rominger

Actinostroma sp.

Clathrodictyon sp.

Aviculopecten sp.

Conocardium ohioense Meek

? Glossites Bp.

Edmondia sp.
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? Leptosolen sp.

Limnoptera sp.

Oorthonota undulata Conrad

Paracyclas elliptica Hall

‘Bellerophon pelops Hall

Buchelia tyrrelli Wwhiteaves

Euomphalus sp.

Loxonema antivolvis Whiteaves

Mastigospira alata Whiteaves

Murchisonia cf. turbinata Whiteaves

Naticonema sp.

Naticopsis sp.

Ptychospirina sp.

Soleniscus cf. subcostatus Whiteaves

Straparollus subtrigonalis (Whiteaves)

Adelphoceras sp.

Danaoceras Sp.

Michelinoceras cf. hindii (Whiteaves)

Dechenella sp.

Tentaculites sp.

? Pseudobythocypris sp.

In addition Norris (1965, p. 41) recorded the presence

of the following:
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Rlveolites sp.G.

Aulopora sp.

Invertrypa sp. cf. I. lata (Warren)

It appears as if Crickmay's "verrilli" and "arctica"
zones are present and possibly also part of the "adoceta"
zone, but the Lonely Bay Formation can certainly be confidently
dated as lower Givetian.

Pine Point Formation.--Cameron (1918, P. 25-6) used the
name Pine Point limestones to refer to beds exposed in the
' neighbourhood of Fort Resolution and at Pine Point. He con-
sidered that these beds constituted the lower part of the
Middle Devonian succession in the Great Slave Lake area. A
great deal of information about this part of the succession has
been obtained by more recent drilling in the area, and Norris
(1965, p. 45) defined the Pine Point Formation as the rocks
occupying the stratigraphic interval between the top of the
evaporites of the Chinchaga Formation and the base of the
coarse dolomite of the Presqu'ile Formation or the base of the
limestones of the Sulphur Point Formation, considered to be
the approximate stratigraphic equivalent of the Presqu'ile
Formation.

The Pine Point Formation on both the north and south

sides of Great Slave Lake was divided by Norris (1965, p. 46)
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on the basis of lithology into a number of members, and each
member will be discussed separately below.

Limestone Member.--This unit is incompletely exposed in
the neighbourhood of Fort Resolution where it is estimated to
be about 110 feet thick. A few feet are exposed as a pavement
along the shore near the wharf at Fort Resolution and about
25 feet of the lower beds are exposed in a quarry about half
a mile north of Fort Resolution. The rock consists of medium
grey and greyish-brown, cryptocrystalline to very fine grained,
thin to medium bedded limestone with abundant shale partings
in the lower part. Abundant large stylolites are also a
feature of the lower part of the limestone. In places the
limestone is moderately fossiliferous although it is almost
impossible to extract unbroken fossils due to the dense, compact
nature of the rock. Those forms which were collected and were
identifiable include the following:-

Desquamatia arctica (Warren)

D. aperanta (Crickmay)
D. aff. arctica (Warren)

D. aff. aperanta (Crickmay)

Emanuella aff. meristoides (Meek)

Emanuella sp.

Invertrypa andersonensis (Warren)
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Invertrypa sp.

Lingula cf. spatulata Vanuxem

Paracyclas elliptica Hall

Mastigospira alata (Whiteaves)

? Naticonema Sp.

indet. cephalopods

Pseudobythocypris sp.

crinoid ossicles

Norris (1965, p. 48) also recorded the presence of

stromatoporoids and Tentaculites sp.

| The faunal aspect of the rock suggests that the "verrilli®
zone is certainly present and possibly also part of the
"adoceta" and "arctica" zones. -

Several shallow drill holes between Dawson Landing and
Little Buffalo River have penetrated the upper part of the
limestone and 83 feet of light grey to greyish-brown, crypto-
crystalline limestone with shale partings occur in the Cominco
Test G-1 well.

Lonely Bay Member.--Although the Lonely Bay Formation is
customarily reduced, following Norris (1965, p. 58), to member
status within the Pine Point Formation on the northwest side
of Great Slave Lake, it appears to be in every sense continuous

with the formation, and the cut-off point is selected on a
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purely arbitfary basis. The lower part of the Lonely Bay
Member crops out along a fairly pronounced east facing escarp-
ment, and upper parts are exposed in a number of sinkholes
north of Lonely Bay. The total thickness of the Lonely Bay
Member is estimated to be about 120 feet.

The lower beds of the Lonely Bay Member consist of light
to medium greyish-~brown, cryptocrystalline limestone with
numerous argillaceous partings. The more massive beds are
sometimes slightly dolomitic. Although the beds are quite fos-
siliferous it is only from the more shaly, rubbly bedded rock
that fossils can be extracted in identifiable condition. A
small amount of vuggy and pinpoint porosity was observed in
the lower limestone beds and oil staining along fractures has
been recorded.

The younger beds of the Lonely Bay Member which are ex-
posed in sinkholes west of the escarpment consist of yellowish
brown, cryptocrystalline, massive and in places nodular lime-
stone with scattered fossils which are very difficult to ex-
tract.

Fossils collected from the lower beds include the

following:
garinatina dysmorphostrota (Crickmay)
Chonetes sp.
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Pesgquamatia aff. arctica (Warren)
p- aff. speranta (Crickmay)
p. aff. perfimbriata (Crickmay)
Pevonoproductus sp.
Beanuella richardsoni (Meek)
E. sublineata (Meek)
Productella aff. gulosi Crickmay
Rroductella sp.
Cyathophyllum sp.
Syringopora sp.
Actinopteria sp.
? Actinopterella sp.
? Glossites sp.

Paracyclas elliptica Hall

Bellerophon aff. pelops Hall
Bucaniopsis sp.

Buchelia tyrrelli (Whiteaves)

Loxonema antivolvis Whiteaves

Mastigospira alata (Whiteaves)

Murchisonia turbinata Whiteaves

Naticonema sp.

Omphalocirrus ? manitobensis (Whiteaves)

Ptychospirina sp.
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Straparollus subtrigonalis (Whiteaves)

Adelphoceras sp.

Michelinoceras cf. pelops Hall

Michelinoceras sp.

| coleolids

Dechenella Sp.

Paraparchites sp.

Tentaculites sp.

Fossils collected from the upper beds include the

following:

Desquamatia cf. aperanta (Crickmay)

Devonoproductus cf. primus (Crickmay)

Emanuella sp.

Invertrypa andersonensis (Warren)

Productella sp.

Orthonota undulata Conrad

Paracyclas elliptica Hall

Murchisonia cf. turbinata whiteaves

Dechenella sp.

Tentaculites sp.
sponge spicules
The fauna of the lower beds is lower Givetian and

Crickmay's "verrilli" and “arctica® sones appear to be presest,
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and an "arctica" fauna is certainly present in the upper beds.
Norris (1965, p. 41) noted that a comparison of the fossil
list for the Lonely Bay Formation and for the Lonely Bay
Member of the Pine Point Formation shows that the most notable
difference is the total absence of corals and stromatoporoids
and greater abundance of brachiopods, both numerically and in
variety, in the latter. This observation was not borne out by
the present investigation. A greater variety of brachiopod
species was found to be present in the Lonely Bay Formation
than in the Lonely Bay Member and locally, at any rate, they
are in much greater abundance. Furthermore, although corals
are not very common in the Lonely Bay Member they are certainly
not totally absent.

Bituminous Shale and Limestone Member.--The Bituminous
Shale and Limestone Member of the Pine Point Formation is the
typical facies of Cameron's Pine Point Formation (1917, p. 71-2).
It crops out discontinuously along the shore between Isle du
Mort and 0.7 miles e?st-southeast of Dawson Landing Wharf.

It also occurs along the shores of Green and McKay Islands.
Because of the discontinuous nature of the exposures and the
known presence of folding and faulting it is impossible to make
a realistic estimate of the thickness of the member from the

surface outcrops, but drill holes about 5 miles south of Pine
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Point show that more than 140 feet of the member is present.
Facies changes are very rapid in the Pine Point area and the
Bituminous Shale and Limestone Member appears to pass south-
eastwards into the Fine-grained Dolomite Member.

The Bituminous Shale and Limestone Member consists of
interbedded grey, cryptocrystalline limestones and dark grey,
calcareous, bituminous shales. The limestone has a highly
petroliferous odour and thick tarry deposits occur along fractures.

The body cavity of fossils is often party infilled by thick black

‘0il. The beds are richly fossiliferous, particularly the bituminous

shales, both in variety and abundapce. In'places the density of
brachiopods is so great that the beds are almost coquinas. The
predominance of entire shells of different species of brachiopod
suggests that they were not drifted in and there was no great
turbulence in the area at the time of deposition.

Fossils identified from the Bituminous Shale and Limestone
Member are listed below:

Calvinaria sp.

Chonetes aurora Hall

Cyrtina sp. cf. C. panda Meek

Desquamatia aff. arctica (Warren)

D. cf. hormophora (Crickmay)
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D. cf. perfimbriata (Crickmay)

Devonoproductus primus Crickmay

Emanuella richardsoni (Meek)

E. sublineata (Meek)

Hadrorhynchia sandersoni (Warren)

Hypothyridina cameroni Warren

Invertrypa andersonensis (Warren)

Leiorhynchus awokanak McLaren

L. castanea (Meek)

L. cf. castanea (Meek)

Lingula cf. minuta Meek
L. spatulata Vanuxem

Productella cf. veracunda Crickmay

Schizophoria mcfarlanei (Meek)

Tingella cf. franklinii (Meek)

T. timetea Crickmay

Warrenella cf. kirki (Merriam)

Acanthophyllum sp.

Alveolites cf. vallorum

Coenites sp.

Digonophyllum sp.

Thamnopora Sp.

Aviculopecten sp.
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? Mastigospira sp.

bellerophontid

? Michelinoceras sp.

Dechenella cf. aglida Ormiston

D. cf. bathurstensis Ormiston

Styliolina sp.

Tentaculites sp.

Sphaerospongia tessellata (Phillips)

Norris (1965, p. 52) also listed the following forms:-

Chonetes sp.D.

Emanuella meristoides (Meek)

Nervostrophia sp.I.

leptoinophyllid genus E
metriophyllid coral

Centroceras sp.

? spathiocarid fragments
Although many of the fossils are restricted to the
Bituminous Shale and Limestone Member it appears to be a facies
rather than a time controlled restriction since they do not
occur in almost certainly contemporaneous beds of different

facies outcropping elsewhere in the area. Although Stringocephalus

was not found at least part of Crickmay's "Stringocephalus”

. zone is represented and the fauna of the uppermost part is
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reminiscent of the "hippocastanea" zone.
The Bituminous Shale and Limestone Member appears to be
in part the facies equivalent of the Fine-grained Dolomite
Member and in part the equivalent of the Buffalq River Member.
Although the areal extent of the Bituminous Shale and
Limestone Member is fairly restricted there can be no doubt
that they would provide an excellent source rock for hydrocarbons.

Fine-grained Dolomite Member.--The Fine-grained Dolomite

Member forms the most variable part of the Pine Point Formation
rénging from 460 feét in the cbminco Test G~1 well in the
vicinity of the Pine Point Mines to 237 feet in the Cominco
Test.G-4 well only 14 miles west-northwest. Subsurface data
shows that it also thins rapidly to the west and southwest.

The Fine-grained Dolomite Member of the Pine Point
Formation crops out discontinuously along the south shore of
Great Slave Lake from the area just east of Dawson Landing to
the mouth of the Little Buffalo River. Scattered outcrops
are also present on Mission, Round, Bealieu, and Loutit
Islands, and the Burnt Islands group. It is impossible to
calculate the thickness of the covered intervals between out-
crops because of the uncertainty of the structure within the
covered intervals.

In the area where the Fine-grained Dolomite Member crops
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out at the surface, it consists of yellowish and light greyish
brown, very fine to fine grained dolomite with thin interbeds
of dolomitic, carbonaceous shale. Although each and every
outcrop of dolomite examined possessed some vuggy porosity
the amount varied quite widely from poor to very good.

Most of the information concerning the Fine-grained
Dolomite Member is obtained from the subsurface. In the eastern
part of the Pine Point area where the member is thickest about
85 feet of grey, very fine to fine grained dolomite rests on
the dark, argillaceous 11mestoﬁe of the basal Limestone Member
of the Pine Point Formation. The basal dolomite unit is over-
lain by three beds of green dolomitic shale separated by a
few feet of brown, argillaceous dolomite. These beds are re-
ferred to as the E Shales (El, E,, and 33). About 3i0 feet
of light brown, very fine to fine grained, sugary textured,
porous dolomite occurs between the top of the E, Shale, and
the base of the Presqu'ile Formation. In the Cominco Test
G-4 well fine-grained dolomite overlies the Chinchaga For-
mation and is overlain by the Bituminous Shale and Limestone
Member of the Pine Point Formation. Thus, the Fine-grained
Dolomite Member appears to replace the Bituminous Shale and
Limestone Member in the south of the Pine Point Concession area.

Further south the Fine-grained Dolomite Member seems to inter.



(37)
finger with evaporites-of the lower part of the Nyarling
Formation.
The recrystallization of the dolomite has destroyed most
of the fossils which were present although moulds suggestive

of Stringocephalus sp. have been recorded by Norris (1965,

P. 57). The only place where fossils were collected in any
abundance during the present investigation was from a fissile,
carbonaceous, dolomitic shale exposure on the southwest island
of the Burnt Islands group. The following forms were identi-
fied but none could be considefed to be in any way diagnostic:-

Chonetes aurora Hall

Desquamatia cf. aperanta (Crickmay)

Emanuella aff. sublineata (Meek)

Hadrorhynchia cf. sandersoni (Warren)

Lingula sp.

Warrenella aff. kirki (Merriam)

Coenites sp.

? Favosites sp.

Thamnopora sp.

Tentaculites Sp.

crinoid ossicles

In addition, the following fossils have been reported

by other workers:-
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Gypidula sp.

Spinatrypa sp.
Stringocephalus sp.

It is not possible to recognize any of Crickmay's zones
on the basis of this scanty faunal evidence.

Buffalo River Member.--Campbell (1950, p. 94) proposed

the name Buffalo River Formation for more than 100 feet of
green shales which were penetrated by drill holes in the area
immediately west of the mouth of the Buffalo River. Norris
(1965, p. 53) considered the Buffalo River shale to be a member
of the Pine Point Formation and designated 185.4 feet of bluish
green, fissile shale in the Cominco Test G-4 well as the type
section. Because of its soft, easily eroded nature the Buffalo
River shale does not outcrop an&where in the area although it
must be close to the surface along the south shore of Great
Slave Lake between the east side of Presqu'ile Point and the
west side of Isle du Mort.

The Buffalo River shale appears to wedge out southward
and it is not known how far the shale extends northward beneath
the western part of Great Slave Lake, although it seems probable
that it is continuous with the much thinner Horn River Tongue of
Norris (1965, p. 59) on the north side of the lake.

Brown Limestone Member.--About 60 feet of medium to dark
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brown, very fine to fine grained thin bedded, argillaceous
limestone with a strongly petroliferous odour is exposed in
the bed of the road between 1 and 1.5 miles southwest of
Dawson Landing Wharf. This has been referred to as the Brown
Limestone Member of the Pine Point Formation by Norris (1965,
P. 54). It is separated from the underlying Bituminous Shale
and Limestone Member by a covered interval of about 100 feet,
and laterally the beds appear to intertongue with the upper
part of the Fine-grained Dolomite Member.

In places the beds are riéhly fossiliferous with an al-
most excinsively brachiopod fauna including the following:-

Chonetes ? sp.

Desquamatia cf. perfimbriata (Crickmay)

Devonoproductus primus Crickmay

Emanuella sublineata (Meek)

Leiorhynchus sp.

Tingella cf. franklinii (Meek)

Thamnopora sp.

Dechenella sp.

indet. pelecypod
crinoid ossicles

In addition, Norris (1965, p. 55) listed the following forms:-

Cyrtina sp.
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Leiorhynchus awokanak McLaren

L. cf. castanea (Meek)

? Styliolina sp.

The fauna of the Brown Limestone Member can be broadly
identified with the "Stringocephalus" zone, part, of Crickmay
(1966).

Upper Limestone Member.--A covered interval of about 100

feet probably occupied by shale and argillaceous limestone
representing a tongue of the Horn River shale separates the
Upper Limestone Member from the basal Lonely Bay Member of the
Pine Poiht Formation on the north side of Great Slave Lake
(See p. 38). The Upper Limestone Member consists of about
215 feet of limestone and shale and is discontinuously exposed
along the shore on the north side of the lake between Moraine
Point and Sulphur Bay, and also as small isolated knobs inland.
The lower beds of the Upper Limestone Member are exposed
between Moraine Point and Jones Point where they consist of
thin bedded, cryptocrystalline to very fine grained, light
brownish-grey limestone interbedded with calcareous mudstone.
Worm tracks and ripple marks occur in this part of the sequence
suggesting that the beds were deposited in very shallow water
conditions. Although individuals are never abundant the beds

contain quite a varied fauna. Occasional thin interbeds of
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coarse crinoidal limestone occur and these often contain long,
undamaged stems suggesting that the beds were deposited in
fairly quiet waters.

The upper beds are exposed on the Cranberry Islands and
east of Prairie Lake. They consist of thinly bedded, light
greyish—brown, cryptocrystalline to fine grained, bioclastic
limestone with thin interbeds of grey, calcareous shale. 1In
places the limestone displays quite good earthy porosity.
Although the upper beds are much more fossiliferous than the
lower beds in terms of abundance the lower beds contain much
greater variety.

All of the significant fossils collected from the Upper
Limestone Member are listed underneath:

Desquamatia aff. clarkei (Warren)

D. cf. percrassa (Crickmay)

Desquamatia sp.A.

Emanuella caligatae Crickmay

Hadrorhynchia sandersoni (Warren)

Invertrypa cf. coriacea (Crickmay)

Invertrypa cf. lata (Warren)

Leiorhynchus awokanak McLaren

Schizophoria sp.

Spinatrypa sp.
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. Warrenella kirki (Merriam)

Coenites sp.

Syringopora sp.

Thamnopora sp.

Actinostroma cf. tyrrelli Nicholson

layered stromatoporoid

Paracyclas elliptica Hall

Buchelia tyrrelli whiteaves

Omphalocirrus sp.

Straparollus sp.

Paraparchites sp.

{. plant rootlets
crinoid stems and ossicles
"worm" tracks
In addition Norris (1965, p. 62) listed the following forms:-

Cyrtina sp.

Emanuella meristoides (Meek)

Leiorhynchus castanea (Meek)

Productella sp.

Grypophyllum gracile Wedekind

cf. Bellerophon sp.

The fauna contains many elements of Crickmay's

. "Stringocephalus" zone although no specimen of Stringocephalus
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itself was found, and there are also a number of forms in the
upper beds reminiscent of the "hippocastanea" zone. The Upper
Limestone Member appears to be about the same age as the upper
part of the Bituminous Shale and Limestone Member and the
Brown Limestone Member on the south side of the lake although,
curiously there are very few species common to both the Upper
Limestone Member and the Brown Limestone Member.

Nyarling Formation.--Norris (1965, p. 62) proposed the

name Nyarling Formation for a thick evaporitic sequence rest-
1hg on the Little Buffalo Formation (Keg River Fm.) south of
Great Slave Lake. 1Its outcrop belt extends northwest from the
Alberta-Northwest Territories border to the area just south of
the Pine Point Mines area where it passes, through a rapid
facies change, into the Middle Devonian carbonate bank. The
zone of Nyarling outcrop is marked by extremely flat, poorly
drained terrain with large areas of bog, playa lakes, and
sinkholes. Only small scattered exposures of rock occur in
the area and, since the outcrop belt is almost wholly within
the Wood Buffalo National Park where no drilling is permitted,
information relating to the formation is very limited.

Most exposures of the Nyarling Formation consist of white
gypsum with occasional beds of light brownish-grey crypto-

crystalline to very fine grained gypsiferous limestone and
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thin bedded, greyish-brown cryptocrystalline dolomite. 1In
Places the carbonate beds display a limited amount of earthy
and vuggy porosity.

The Nyarling Formation appears to be the stratigraphic
equivalent of most of the upper part of the Pine Point Formation
all of the Presqu'ile and Sulphur Point Formations, and in the
south it may also be the equivalent of the Slave Point Formation.
It corresponds generally to the Muskeg Formation in northern
Alberta. V. Zay Smith Associaﬁes (1966, p. 32) calculate the
thickness of the formation to be 435 feet assuming a southwest
regional.dip of 13 feet per mile. Data to the north and south
suggest that the regional dip may well be greater than this,
and if this should be the case then the thickness of the formation
could be much in excess of 438 feet. If the correlation shown in
Text-Figure 5 is correct then the thickness of the formation might
be expected to exceed this figure.

No fossils have been recorded from the Nyarling Formation
and from its stratigraphic position alone it is considered to be

Middle Devonian.

Presqu'ile Formation.--Cameron (1918, p. 25-6) proposed the

name "Presqu'ile dolomites" for strata exposed at Presqu'ile
Point and on the Burnt Islands east of Pine Point on the south

side of Great Slave Lake. He also included dolomitic beds
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exposed near Windy Point and on the shores of Sulphur Bay on
the north side of the lake. He later (1922, p. 21-3) included
several other localities so that his Presqu'ile Formation
included the following three main facies types: -

l. coarsely recrystallized dolomite.

2. limestone and dolomitic limestone, in part the

dolomitized equivalent of strata of facies type 1.

3. fine grained granular dolomite typified by strata

on the middle island of the Burnt Islands group.

Such an arrangement, while having full rights of precedent,
is altogether too unmanageable and for the purposes of this
report the nomenclature as used in the sense proposed by
Norris (1965, p. 64) will be adopted. The name Presqgu'ile
Formation is thereby restricted to facies 1 - the coarsely
recrystallized dolomite; the limestone and dolomitic limestone
equivalent of facies 1 is given the name Sulphur Point Formation;

the fine grained dolomite is allotted member status within the

| Pine Point Formation.

In this restricted sense the Presqu'ile Formation consists
of light to medium brown, coarse grained, vuggy, massive
dolomite which is generally presumed to have replaced reefal

limestone. It outcrops in two main localities in the Great

Slave Lake region. A small patch outcrops about 9 miles south
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east of Presqu'ile Point and it is known from diamond drilling
to underlie a much larger area which is now almost vholly
covered by Pleistocene and Recent drift. 1In this area it lies
in the core of two east-northeast trending anticlinal folds
(see Fig. 7) the presence of which has been outlined by
numerous shallow core holes. A considerably larger outcrop
belt occurs on the northwest side of Great Slave Lake where a
strip about 4 miles wide extends north from the vicinity of
Hindy Point for about 20 miles to a point about 9 miles west
of Moraine Point. The western edge of this belt is so straight
that it seems as if a fault with the downthrown side to the
west must be the cause. It is possible that contemporaneous
movement along such a fault may have controlled reef growth.

The Presqu'ile Formation has been penetrated by numerous
diamond drill holes during exploration Programmes seeking
base metals in the Great Slave Lake area as well as deeper
tests for hydrocarbons further southwest in the area of the
Tathlina uplift. These wells indicate that the Presqu'ile
Formation underlies an arcuate area beneath and fringing the
southwest part of Great Slave Lake. North of the lake the
Northwest Windy Point No. 1 well penetrated an incomplete
section of 180 feet of Presqu'ile dolomite, and south of the

lake in the Pine Point area drill holes have penetrated up to
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230 feet. 1In the Northwest Territories Desmarais Lake No. 1
well 260 feet of dolomites occur whereas 50 miles to the south-
west in the Shell Alexandra No. 4 well the formation is not
present. A number of thick reef sections have been penetrated
in wells beneath the southwest tip of Great Slave Lake but
these consist of limestones and, since Norris defines the
Presqu'ile Formation as the coarse dolomite facies, these
limestone reefs must be referred to the Sulphur Point Formation.

The coarsely crystalline dolomites of the area southwest
of Presqu'ile Point are variably vuggy to cavernous and in
many places lead and zinc sulphides have replaced the dolomites.
The main concentration of galena and sphalerite appears to be
along or parallel to vague traces of bedding planes. All of
the orebodies discovered in the Pine Point area occur within
the dolomitic reef with the exception of the Pyramid orebody
which is the largest but actually occurs in an off-reef breccia.
Recrystallization has virtually obliterated all traces of fossils
in the dolomites south of Great Slave Lake leaving only vague
relicts and moulds of what appear to have been corals and brachiopods.

North of Great Slave Lake the dolomitic facies is similarly
vuggy and cavernous but, whereas only bitumen occurs lining the
pore spaces at Pine Point, free oil here fills the cavities in

parts of the reef. Small oil and sulphur seeps are quite common
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along the south shore of Windy Bay and along the north shore
of Sulphur Bay. In addition to very heavy oilstain, traces
of galena and sphalerite can be observed in the cores of
Presqu'ile dolomite stacked in the vicinity of the Northwest
Windy Point No. 1 well.

The recrystallization of the dolomites north of Great
Slave Lake has not affected the fossils to the same extent as
on the south side and the fairly varied fauna listed under-
neath has been recorded:-

Desquamatia spp.

Emanuella meristoides (Meek)

Invertrypa sp. cf. I. lata (Warren)

Productella sp.

?? Stringocephalus sp.-moulds recorded by Norris

? Warrenella sp.

Coenites sp.

indet. corals
stromatoporoids

cf. Megalodon sp.

cf. Paracyclas sp.

cf. Euomphalus sp.

indet. gastropods

indet. trilobite fragments

crinoid ossicles
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Sulphur Point Formation.--Norris (1965, p. 68) proposed

the name Sulphur Point Formation for the limestone equivalent
of the coarse Presqu'ile dolomites. 1In places a thin wedge

of limestone also overlies the Presqu'ile Formation and this
is also assigned to the Sulphur Point Formation. Originally
Cameron (1918, pp. 25-6) placed the beds currently assigned to
the Sulphur Point in the Slave Point Formation and Crickmay
(1967, p. 1) clearly considers that they must so remain, but
it is evident that Cameron himself (1922, pp. 13-15, 23-4)
later revised his opinions and placed the beds in the Presqu'ile
Formation. Norris then would appear to have been within the
bounds of legality when he advanced the name Sulphur Point
Formation.

In many respects it would be more convenient to regard
all of the limestone and dolomite underlain by the Pine Point
shales and overlain by the Hay River Shales as a single for-
mation, however, precedent and common usage make this
virtually impossible.

Norris defined the Sulphur Point Formation as the lime-
stones and in places interbedded limestones and dolomites that
overlie various facies of the Pine Point Formation and are, in
turn, overlain by limestones of the Slave Point Formation, or

- locally in the subsurface by interbedded shale and limestone
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of the watt Mountain Formation. The incomplete 153 feet thick
section in the Cominco G-4 Test well is the type section for
the formation.

Beds of the Sulphur Point Formation outcrop in two areas
in the Great Slave Lake region. A thick sequence of Sulphur
Point beds is discontinuously exposed along the northwest shore
of the lake from near to the contact with the Presqu'ile
dolomites near Windy Point to the vicinity of Burnt Point. The
lower beds in this sequence consist of light, greyish-brown,
cryptocrystalline, thin bedded, dolomitic limestone with a
petroliferous odour interbedded with light brown, very fine to
fine grained, bioclastic limestone. The upper beds consist of
very light brown, cryptocrystalline to fine grained, thin
bedded limestones with an abundant and varied fauna.

The Sulphur Point Formation outcrops south of Great
Slave Lake near Sulphur Point and at Presqu'ile Point. Here
the beds consist of light, greyish-brown, cryptocrystalline to
fine grained, argillaceous, fairly fossiliferous limestone.

In the subsurface, beds assigned to the Sulphur Point
Formation range from 39 feet in the Northwest Territories
Deep Bay No. 4 well to 347 feet in the Northwest Territories
Deep Bay No. 1 well. Immediately north of the Deep Bay area

the Sulphur Point Formation rapidly changes facies from a
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white stromatoporoidal limestone to dark grey shales of the
Horn River Formation (as illustrated in stratigraphical cross
section EF).

Fossils collected from the prolific fauna of the Sulphur
Point beds include the following:-

Emanuella vernilis Crickmay

Emanuella sp.

Invertrypa cf. albertensis (Warren)

Spinatrypa sp.

? Acanthophyllum sp.

? Ceratophyllum sp.

Grypophyllum ? cf. gracile Wedekind

Keriophyllum cf. sp. F. McLaren & Norris, 1962

Coenites sp.

Thamnopora sp. F. McLaren & Norris, 1962

Amphipora ramosa (Phillips)

? Cystostroma sp.

Idiostroma sp.

Stachyodes sp.

Stromatopora hupschii Bargatsky (w/ symbiotic

Egringopora)

Trupetostroma coalescens Galloway & St. Jean

Laminate stromatoporoids
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Conocardium sp.

Leiopteria cf. rafinesquii Hall

Paracyclas elliptica Hall

Loxonema sp.

Straparollus sp.

Paraparchites sp.

Pseudobythocypris sp.

oncolites encrusting gastropods
In addition, Norris (1965, p. 72) recorded the following:-
Desquamatia cf. perfimbriata (Crickmay).

Hypothyridina cameroni (Warren)
Leiorhynchus sp.

Stringocephalus sp.

Tingella cf. franklinii (Meek)

leptoinophyllid genus E

Aulopora sp.

? Buchiola sp.'

The most significant element of this fauna is the presence

in abundance of Emamuella vernilis Crickmay. This form is

considered by Crickmay (1967, p. 1) to be characteristic of
beds which everywhere underlie the "false"” Slave Point in

boreholes in northwestern Alberta. Other forms such as Invertrypa

albertensis (Warren), Hypothyridina cameroni Warren, and
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Desquamatia cf. perfimbriata (Crickmay) are strongly suggestive

of Crickmay's "hippocastanea" zone.

Watt Mountain Formation.--The name Watt Mountain

Formation was proposed by Law (1955, p. 1951) for a variable
unit consisting of shale, siltstone, sandstone, limestone
breccia, anhydrite, and dolomite, lying between the Muskeg
Formation (below) and what Law considered to be the Slave Pt.
Formation (above) in the subsurface of northwestern Alberta.
The type section of the Watt Mountain Formation is california
Standard's Steen River No. 2;22 well (2-22-117-5W6) where it
is 58.5 feet thick.

Law (1955, p. 1951) correlated the Watt Mountain Formation
of northwestern Alberta with the Amco Shale and the beds under-~
lying the Amco Shale down to the top of the Presqu'ile dolomite
in the Pine Point Mining Concession area. Norris (1965, p. 73)
subsequently correlated the Watt Mountain Formation with the
Amco Shale and placed the underlying beds in the Sulphur Point
Formation. It should be pointed out that not all workers
unequivocally accepted Law's correlation of the Watt Mountain
Formation with the Amco Shale. De Wit (1958, p. 8) regarded
the correlation at best as "questionable".

The Amco Shale does not crop out anywhere in the Great

Slave Lake region but is present in the subsurface in many
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wells where it consists of greenish-grey limestone with shale
partings, or greenish waxy shales, or brecciated limestone. It
does not provide a very satisfactory division, however, since

the Amco Shale cannot be distinguished from the Sulphur Point

beds where they also contain green waxy shales - as they frequently
do.

The Amco Shale varies from zero to 25 feet thick in the Great
Slave Lake region and has been thought to be absent over much
of the area. However, the Pine Point geologists believe that
'the Amco Shale does provide # reliable marker horizon which
can indeed be traced throughout the subsurface in the area
immediately south of Great Slave Lake (F. Hurley-Chief Geologist,
personal communication). This view appears to stem Zrom a very
loose interpretation of just what constitutes the Amco Shale
since more or less any shale bed above the Presqu'ile dolomite
appears to be acceptable,

In the correlation shown in Text-Figure 5 the Watt Mountain
Formation is correlated with the E Shales in the Fine—grained
Dolomite Member of the Pine Point Formation. Samples of
"typical" Amco Shale and E Shales were collected from the cores
stored at Pine Point Mines and they were analyzed for their
microfloral content. It was hoped that this might provide

some definitive evidence on the correct correlation since a
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fairly well documented microflora has been collected from the
Watt Mountain Formation in northwestern Alberta. Unfortunately,
the spores were very poorly preserved, most of them being

severely carbonized, and were consequently of no value.

Slave Point Formation.--The name Slave Point limestones

was proposed by Cameron (1918) for the upper part of the Middle
Devonian succession outcropping on the south side of the lake
from Presqu'ile Point to High Point and on Buffalo River; and
on the northwest side of the lake at Slave Point and along
the shore between Jones and‘Moraine Points. Cameron himself
later restricted the beds which he felt should be assigned to
the slave Point, and later workers, noteably Campbell (1950)
and Law (1955), further restricted the formation so that the
term Slave Point Formation is of only limited value for refer-
ence purposes even in its type area. Furthermore, Crickmay
(1967, p. 1) stated the opinion that the Slave Point Formation
of the type area everywhere underlies the "false" Slave Point
in boreholes in northwestern Alberta. According to the cor-
relation shown in Text-Figure 5, however, the Slave Point in
the type area is much higher in the succession than the "false"
Slave Point of northwestern Alberta.

The beds assigned by Norris (1965, p. 75) to the Slave

Point Formation in the Pine Point area are those between the
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Hay River Shales (above) and the Sulphur Point limestones
(below). Beds from near the base of the section outcrop along
the shore about 2 miles east of Breynat Point and beds from
the upper part of the formation outcrop at a number of localities
along the Buffalo River. 1In addition, continuous sections of
up to 60 feet occur in a number of sinkholes in the Slave
Point outcrop belt further south.

The lower beds of the Slave Point Formation consist of
light, greyish-brown, cryptocrystalline to fine grained,
- slightly dolomitic, brecciated limestone with dark carbonaceous
streaks. The upper beds are mainly light brown, cryptocrystal-
line, silty limestones interbedded with yellowish-brown,
silty, very fossiliferous limestones with occasional inter-
calations of shale. Most of the upper beds of the Slave Point
Formation show some vuggy, and occasionally earthy porosity,

Drill holes which penetrate the interval between the
base of the Hay River Shale and the base of the Amco Shale
immediately west of the lower Buffalo River show that the
thickness of the Slave Point Pormatidn is here almost 200 feet.
In drill holes to the west and southwest the thickness ranges
from 123 feet to over 300 feet.

At Cameron's type localiﬁy immediately north of Slave
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Point less than 2 feet of very thin bedded, medium grained,
dolomitic limestone containing abundant stromatoporoids occur
as a pavement just at lake level.
Fossils collected and identified from the Slave Point
Formation include the following:-

Desquamatia cf. independensis (Webster)

Desquamatia sp.

Emanuella sp.

Ladjia landesi Crickmay

? Spinocyrtia sp.

Alveolites sp.

Coenites sp.

indet. rugose coral

Amphipora sp.

Stromatopora cf. arcuata Galloway

Stromatopora sp.

actinostromatid
indet. stromatoporoids

? Leiopteria sp.

Megambona sp.
Buchelia tyrrelli wWhiteaves

Loxonema cf. antivolvis Whiteaves

Straparollus sp.
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Paraparchites sp.

algal "crusts"
crinoid ossicles

The most significant fossils appear to be Ladjia landesi

Ccrickmay and Desquamatia cf. independensis (Webster). crickmay,

(1967, p. 1) contended that the "false" Slave Point in north-
western Alberta is characterized by a faunal assemblage

dominated by Ladjia landesi, and that this assemblage everywhere

overlies the beds with Emanuella vernilis which characterizes

the true Slave Point (i.e. the Slave Point in the type area).
The present work thus confirms that the beds with L. landesi

do overlie the beds with E. vernilis but suggests that the

confusion arises because Crickmay insists on applying Cameron's
original definition of the Slave Point (which Cameron himself

later amended). Since Crickmay collected E. vernilis from the

lower part of what he incorrectly considered to be the Slave
Point Formation in the type area and did not find L. landesi
in the beds which really do belong to the Slave Point
Formation in the type area he failed to appreciate the true
associations of the beds in the subsurface. These relation-
ships are shown in Text -~ Figure 9. The presence of

D. cf. independensis in association with L. landesi and

Coenites cf. sp.C. McLaren & Norris 1962, indicates that the
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beds belong to the upper part but not the uppermost
part of the Givetian.

Horn River Formation.--The Horn River Formation is the name

which Douglas and Norris (1960) proposed for a succession of
dark shales interbedded with limestones which overlies the
Lonely Bay limestone and is overlain by greyish-green calcareous'
shale of the Hay River Formation.

Beds belonging to the Horn River Formation crop out in
two widely separated areas. About 16 feet of light brownish-
grey, cryptocrystalline to very fine-grained, moderately
fossiliferous limestone with thin grey shale partings are ex-
posed at several localities along a 4 mile stretch of the upper
reaches of the Clive River between 28 and 32 miles due west of
Windflower Lake. A second, and stratigraphically higher part
of the Horn-River Formation is exposed on the Horn River about
2% miles upstream from the Horseshoe Rapids. Here, 36 feet
of med@ium brownish-grey, non-calcareous, fissile, flaky shales
crop out in the bank of the river, and are capped by 10 feet
of medium brown, cryptocrystalline, rubbly, abundantly
fossiliferous, sometimes nodular limestone.

The Presqu'ile, Sulphur Point, and Slave Point Formations
pass abruptly into the Horn River shales suggesting that, in

fact, a reef edge is present, and the Horn River Formation is
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therefore equivalent to all of these formations in addition
to the upper part of the Pine Point Formation. This is borne
out in the subsurface.
Fossils collected from the exposure; of the Horn River

Formation on Clive River include the following:-

Desquamatia cf, arctica (Warren)

D. aff. clarkei (Warren)

Leiorhynchus castanea (Meek)

Productella sp.

Euvomphalus sp.

Dechenella sp.

Fossils collected from the upper beds of the Horn River
Formation on Horn River include the following:-

Desguamatia cf. arctica (Warren)

D. cf. clarkei (Warren)

Emanuella cf. meristoides (Meek)

Emanuella sp.

Invertrypa cf. lata (Warren)

Leiorhynchus cf. castanea (Meek)

Productella sp.

Warrenella cf. eclecta Crickmay

Paracyclas sp.

Phtomia ERE.
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Euomphalus sp.

Mastigospira sp.

Dechenella sp.

Tentaculites sp.

sponge spicules
In addition to the above list the following fossils have

been recorded by other workers:-

Desquamatia cf. perfimbriata (Crickmay)

Hadrorhynchia sandersoni (Warren)

Invertrypa cf. andersonensis (Warren)

Schizophoria sp.

cf. Ontaria sp.

? Buchiola sp.

The fauna listed above contains no really diagnostic

forms although the presence of Desquamatia arctica, Hadrorhynchia

sandersoni, and Leiorhynchus castanea in the limestone beds on

Horn River, and D. arctica and L. castanea in limestone beds

on Clive River suggest a general equivalence to the middle
and upper parts of the Pine Point Formation.

Horn Plateau Formation.--Norris (1965, p. 78) proposed
the name Horn Plnteaﬁ Formation for reefal beds, first reported

by Douglas and Norris, which appear to overlie the Horn River
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Formation and are overlain by the Hay River Formation. The
beds are exposed at only one locality, an almost circular
hill about one quarter of a mile in diameter, situated about
2.5 miles west of the west side of Fawn Lake. The limestone
beds dip out from the center of the hill at between 5 and 10
degrees suggesting a reef or domed structure. The total section
present consists of 36 feet of very light brown, cryptocrystal-
line to medium grained, bioclastic limestone. It is massive
bedded where the limestone is fresh and rubbly where it is
w;athered. The rock shows modérate granular porosity through-
out, although it is almost completely cemented in places. The
limestone contalns an extremely prolific and varied fauna
throughout and, in places in the upper beds, the rock is
almost wholly composed of corals and brachiopods.

Although the total thickness of the reefal beds of the Horn
Plateau Formation is not known the hill rises 90 feet above the
surrounding terrain and it is reasonable to assume that the beds
are at least that thickness. The reef may be built up on a
Lonely Bay limestone platform or, alternatively, on a Horn River
Formation limestone platform although these are thin in the only
pPlaces where they outcrop. If, in fact the reef is built up on a
platform of Lonely Bay limestone, it would indicate that the reef

is at least 300 feet thick.
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Although beds belonging to the Horn Plateau Formation out-
crop in only one place there are strong indications that other
reefs of the same type are very close to the surface within
the area of outcrop of the Horn River shales, and possibly
also the Hay River shales. Several topographic and drainage
anomalies were reported by V. Zay Smith Associates (1966, p.
42) in the area west and northwest of Great Slave Lake (see
Text-Fig. 2). These anomalies are based on airphoto interpre-
tation but the topographic anomalies, at least, can be quite
easily picked out en a clear dﬁy when flying over them in a
helicopter. Unfortunately, all of the anomalies are completely
covered so that the surface geology does not provide any clues
to their origin. Great Plains Development have recently
drilled a well on one of the topographic anomalies just east
of Caen Lake but no information is yet available on the results.
Although V. Zay Smith Associates appear to favour the idea
that the anomalies represent a northward extension of Slave
Point limestone it appears more likely that they represent
near to the surface carbonate build-ups of the Horn Plateau
Formation type.

The surface expression of the Horn Plateau reef bears
several points of similarity to the Falaise Lake topographic

anomaly. This anomaly is almost 200 feet above the surround-
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ing terrain and has been penetrated by the Western Decalta
Falaise Lake No. 1 Test hole. Six hundred and ninety-three
feet of biogenic and reefal limestones are present, and it
seems fairly certain that the Falaise Lake anomaly is the
surface expression of a carbonate build-up resting either on
the Lonely Bay Formation or younger beds.

The varied and abundant fauna collected from the Horn
Plateau Formation included the following:

Ambocoelia cf. umbonata (Conrad)

Athyris agquilonius McLaren & Norris

Camarotoechia sp.

Cranaena cryptonelloides McLaren & Norris

Desquamatia nasuta McLaren & Norris

Devonoproductus sp.

Eleutherockomma implana McLaren & Norris

Emanuella sp.

Gypidula sp.nov.

Hadrorhynchia cf. sandersoni (Warren)

Leiorhynchus matonabbee MclLaren & Norris

Leptagonia ? rhomboidalis (Wilckens)

Pentamerella sclavus McLaren & Norris

Schizophoria fascicostella MclLaren & Norris

Schizophoria sp.nov.
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Schuchextella sp.

Spinatrypa hornensis McLaren & Norris

Spinatrypa sp.nov.

Trematospira sp.

? Warrenella sp.

Atelophyllum nebracis McLaren & Norris

Cyathophyllum (Peripaedium) greteneri McLaren &

Norris

Cylindrophyllum gruensis McLaren & Norris

Cystiphylloides spinosum ? McLaren & Norris

Disphyllum salicis Mcl.aren & Norris

Heliophyllum -borealis McLaren & Norris

Neostringophyllum craigii McLaren & Norris

Sinospongophyllum cf. planotabulatum Yoh

Stringophyllum (Sociophyllum) redactum McLaren &

Norris

Coenites sp.

Favosites sp.

Thamnopora sp.

Conocardium sp.

Platyceras sp.

crinoid ossicles

‘McLaren & Norris (1964, p. 3,31,32) recorded a few additional
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forms including the following:-

Cymostrophia sp.

Hypothyridina cameroni Warren

Longispira whittakeri McLaren & Norris

Pholidostrophia sp.

? Sieberella newtonensis Imbrie

Australophyllum ? cf. thomasae (Hill & Jones

Grypophyllum cornus McLaren & Norris

Lekanophyllum cf. punctatum Wedekind

Siphonophr atis ? sp.

Dechenella (Basidechenella) sp.

The large proportion of new species present in the Horn
Plateau reef makes correlation with other areas in the Great
Slave Lake region difficult. The coral assemblage contains
nine hitherto unrecorded species, and only three species
known from elsewhere. A consideration of the generic ranges
led McLaren (1964, p.3) to assign a mid-to-late, but not latest,
Givetian age to the Horn Plateau reef.

Only three brachiopod species occur elsewhere in the

Mackenzie region: Leptagonia ? rhomboidalis (Wilckens),

Hypothyridina cameroni Warren, and Desquamatia nasuta,

McLaren & Norris. L. rhomboidalis has been reported from

Middle Devonian limestones far to the west and northwest, and
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H. cameroni has been reported from the Sulphur Point Formation
in the vicinity of Presqu'ile Point, and also from the upper
part of what is considered to be the Slave Point Formation in
the Frobisher Hay River No. 5B well. D. nasuta occurs in the
Kee Scarp Formation. From a consideration of these and other
brachiopods present Norris (1964, p. 31l) concluded that the
Horn Plateau Formation is equivalent, or more likely younger
than the Sulphur Point, Presqu'ile, and Kee Scarp Formations.
It is not possible to establiqh its relationship to the Slave
Point Formation since the two formations are widely separated
geographically, and are faunally and lithologically distinct.
Some forms display close affinity to, but not identity with,
species from the basal Waterways and this indicates, accord-
ing to Norris, that the Horn Plateau Formation is slightly
older than the basal Waterways Formation which marks the base
of the early Upper Devonian in Western Canada.

A Critical Review of the Middle Devonian Correlation

The earliest Devonian rocks deposited in the area appear
to have been the evaporitic red beds of the Mirage Point
Formation. These are restricted to the area south of a line
from the Horn Plateau to Redrock Point. The beds are every-
where unfossiliferous and are overlain by a definite Middle

Devonian evaporitic sequence on both the south and north side
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of Great Slave Lake. It is quite possible that the Mirage
Point is, in fact, Middle to Upper Ordovician in age as Norris
(1965, p. 29) suggested, although it would involve a sudden
and rather improbable environmental change from bedded, fossili-
ferous, open marine dolomite to evaporitic red beds of a
restricted environment. It is easier, however, to concur
with Grayston et al (1964, p. 50) who correlated the Mirage
Point beds with the lower Elk Point beds of central Alberta.

The correlation shown in Text-Figure 5 is based on the
assumption that the Tathlina uplift and the area north of the
Nyarling River were not inundated until Muskeg time, and
correlation of the red beds north and south of Great Slave
Lake with the lower Elk Point beds of central Alberta would
suggest that this was not so. If the red beds of Alberta can
be correlated with red beds north of Great Slave Lake, there
is no reason to believe that the less restricted chinchaga
beds would not also be present north of the lake. It should
be ppinted out however, that the red beds are certainly miss-
ing due to non-deposition or subsequent erosion over parts
of the interveéning area.

The basal Middle Devonian evaporite sequence south of
Great Slave Lake either rests directly on the Pre-Cambrian or

on an intervening basal red bed sequence. The evaporite
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sequence south of the lake ranges from 300 to 430 feet in
thickness and consists predominantly of bedded gypsum with
lesser limestone and dolomite. The evaporite sequence north
of Great Slave Lake rests directly on the Pre~Cambrian over
a few pre-Devonian topographic highs and on Ordovician or
basal red beds elsewhere. It ranges from 270 to 340 feet in
thickness and consists of essentially the same lithology as
the basal evaporite sequence in the south.

The correlation of Norris (Text-Figure 4) assumes that
the evaporite sequences north and south of Great Slave Lake
are both Chinchaga and the similarity in thickness, lithology
and stratigraphic position would tend to support this idea.
The main feature which supports the alternative interpretation,
that the sequence in the north is the Muskeg Formation, is
the presence of largely dolomitized reefs in a similar setting
to those in the Muskeg of northern Alberta and which are so
far unrecorded in the Chinchaga of other areas. The two
animals which were the principal framework builders in the

reefs are Planetophyllum planetum Crickmay and Amphipora cf.

angusta Le Compte. P. planetum, a definitive Eifelian fossil
has hitherto only been recorded from the La Loche Formation
on the Stony Islands in the Slave River. This formation

occupies a stratigraphically analogous position to the
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Chinchaga Formation in that part of northern Alberta. A. cf.
angusta has only been recorded in western Canada from near the
base of the Keg River Formation on the Stony Islands in the
Slave River, but is known to occur in the middle and upper
Givetian of western Europe.

On balance the evidence tends to support a correlation of
the evaporite sequence north of Great Slave Lake with the
Chinchaga Formation in the south, and indicates an Eifelian
age for them both.

The Keg River Formation 6ver11es the Chinchaga Formation
south of Great Slave Lake. It is close to 115 feet thick and
consists of a lower dolomite unit and an upper limestone and
dolomite unit. The Limestone Member of the Pine Point Formation
in the eastern part of the Cominco Concession of the Fort _
Resolution area overlies the Chinchaga Formation and is esti-
mated to be about 110 feet. On the north side of Great Slave
Lake the Lonely Bay Member of the Pine Point Formation consists
of approximately 120 feet of limestone overlying a Middle
Devoﬁian evaporite sequence, and further north the Lonely
Bay limestone occupies the same stratigraphic position
and appears to be in every sense continuous with the Lonely

Bay Member.
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From the foregoing it is apparent that there is a
considerable degree of stratigraphical and lithological
similarity between the lowest carbonate units throughout the
area from Fort Smith in the south to Lac La Martre in the
north.

The Limestone Member of the Pine Point Pormation, the
Lonely Bay Formation, and the Lonely Bay Member of the Pine
Point Formation display a remarkable degree of faunal resem-
blance, with few species which are abundant in one and absent
in another, with the exception that the Lonely Bay Formation
has a much more prolific coelenterate fauna than either of
the others. The Keg River Pormation is less fossiliferous
than the other basal carbonate units and the fauna was collected
solely from the upper part. This fauna clearly represents
the "arctica" zone of Crickmay (1966). The upper beds of the
Lonely Bay Member and the Lonely Bay Formation also contain a
fauna which represents the "arctica" zone and it appears as if
the fauna from the lower part represents the "verrilli" =zone.
A fauna representing the "verrilli" zone of Crickmay was
collected from the lower part of the Limestone Member of the
Pine Point Formation, and it is quite probable that the upper

beds represent the "arctica" zone.
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It appears as if the upper beds of the lowest carbonate

unit on both the north and south sides of Great Slave Lake

are fairly close in time as well as appearing to be stratigraphic

equivalents. If the correlation shown in Text-FPig. 5 were
correct then the Lonely Bay Formation would be equivalent

to the subsurface Slave Point and would be much younger than
the Keg River Formation.

In the stratigraphic interpretation underlying the
correlation shown in Text-Fig. 5 it is thought that the
Chinchaga Formation and the Keg River Formation (Little Buffalo
Formation) feather out against the Tathlina uplift and are
absent north of the Nyarling River. The Keg River Formation
forms a prominent escarpment which runs northwest from the
region west of Fort Smith to the area south of the Nyarling
River where it fades out. The gradual diminishment and final
disappearance of the escarpment as it is traced northwest
could be interpreted as support for the idea that the Chinchaga
and Keg River Formations are not present north of Great Slave
Lake. However, a small outcwop (DDl) of fossiliferous lime-
stone which is very similar lithologically and faunally to the
upper limestone and dolomite unit of the Keg River Formation,
and also to the upper part of the Lonely Bay Formation, was

found in the east bank of the Little Buffalo River more than
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20 miles northwest of the most northerly outcrop of the Keg
River Formation on existing maps.

Although some of the members of the Pine Point Formation
are richly fossiliferous it is not possible to correlate in
detail the members on the south side of Great Slave Lake with
those on the north side save to state that they all fall within
the "Stringocephalus" zone undivided. The E Shales, which
fall within the Fine-grained Dolomite Member, are correlated
with the wWatt Mountain Formation in Text-Fig. 5. It was
hoped that the correlation might be confirmed palaeontologically
since the Watt Mountain Formation in northwest Alberta contains
a distinctive microflora, but the E Shales were found to be
barren.

In order that the correlation shown in Text-Fig. 5 be
possible it must be assumed that the interval occupied by the
Nyarling Formation in the area south of Great Slave Lake is
stratigraphically equivalent to the Sulphur Point Formation,
the Presqu'ile Formation, the upper part of the Pine Point
Formation, the 'falae" Slave Point, the Watt Mountain Formation,
the "false" Sulphur Point Formation and the Muskeg Formation.
The thickness involved would be much in excess of the 440
feet which it is estimated to be by Norris (1965) and V. zay

Smith Associates (1966) on the basis of a regional dip of 13
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feet per mile. However, if the regional dip is greater, as
it very likely is, then the thickness occupied by the Nyarling
Formation would be considerably greater.
The Sulphur Point Formation contains a prolific fauna
representing the "hippocastanea" zone of Crickmay (1966) and

the fauna includes abundant Emanuella vernilis Crickmay. This

form is considered to characterize the Slave Point Formation
according to Crickmay (1967, p. 1) but in fact characterizes
the Sulphur Point Formation for the reason explained earlier

(p. 58). The Sulphur Point Formation is overlain by beds be-

longing to the Slave Point Formation which contain a fauna

dominated by Ladjia landesi Crickmay. The same relationship

exists in northwest Alberta (Crickmay, 1967, p. 1) so that
palaeontological reasoning along this line suggests that the
Slave Point Formation of the type area and the Slave Point of
northwest Alberta are time equivalents.

The conventional interpretation of the Middle Devonian
correlation from northwest Alberta into the Great Slave Lake
area depends, to a large extent, on the assumed equivalence
of the Watt Mountain Formation and the Amco Shale. Samples
of the Amco Shale from the diamond drill cores of the Pine
Point Mines were found to be barren of microfossils so that

no palaeontological judgement could be made.
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The fauna collected from the Horn Plateau Formation
suggests that it is very close in age to the fauna of the
Slave Point Formation although they are quite distinct in
composition, having very few common species. The fauna of the
Horn Plateau Formation is thought by Norris (1964, P. 31) to
be slightly younger than the Kee Scarp Formation of the
Norman Wells area, so that the upper part of the reefs in the
area around the southwest corner of Great Slave Lake, the Horn
Plateau Formation, and the Kee Scarp Formation, all appear
to he-very close in age.

The palaeontological and stratigraphical evidence tends,
on balance, to support the general correlation established by
Norris (1965) with only a few minor reservations. All of the
more convincing palaeontological evidence serves to confirm
the correlation, and the presence of reef build-ups in the
evaporite sequence north of Great Slave Lake simply raises the
possibility of Chinchaga reefs of the Muskeg type rather than
proving the Muskeg age of the sequence. This is inconsequential,
however, with respect to the possibility of reef development in

the Bear Rock Formation.
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STRUCTURE

The structure of the Great Slave~Great Bear Lakes area
is relatively simple because the area has been remarkably stable
since Pre-Cambrian time. There are two major structural prov-
inces present within the area; the Interior Plains and the
Pre-Cambrian Shield to the east. The Interior Plains is a
large gentle structural basin, and a wide swathe of sediments
along the eastern edge of it falls within the map area. The
general regional slope of the Pre-~Cambrian is about 20 feet
per mile to the southwest.

Two broad areas of uplift have had a considerable
influence on the depositional pattern in post-~Cambrian time.
Ordovician and Silurian rocks are missihg over the Tathlina
uplift either because of non-deposition or because of late
Silurian-early Devonian emergence and erosion. The uplift
subsided during the deposition of the early Middle Devonian
sediments and appears to have remained tectonically stable in
comparison to the surrounding Pre-~Cambrian terrain since that
time. The second area of uplift, known as the Fort Rae arch,
is considerably smaller than the Tathlina uplift but, none-
theless, influenced the depositional pattern during the

Ordovician at least. It trends approximately southwest from
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the vicinity of 0ld Fort Rae to near Fort Providence where
it seems to merge with the Tathlina uplift. The basal
Ordovician beds in the area bc'onging to the 0ld Fort Island
Formation are missing over the arch, and the overlying
La Martre Falls and Chedabucto Lake Formations thin out
guite markedly.

Several large southwest trending faults occur in the
Pre-Cambrian in the western part of the East Arm of Great
Slave Lake_(Barwash, 1957; Douglas, 1959). Aeromagnetic data
suggeéts that they can be traced southwestward into the sub-
surface on the south side of Great Slave Lake. Three major
faults are present northeast of the Slave River delta and
these can be traced to the western limit of the Pre-Cambrian
Shield. A graben is developed along the south shore of the
lake. Sikabonyi and Rogers (1959) interpret aeromagnetic
anomalies in the Pine Point area as extensions of these struc-
tural trends through the Pine Point area southwest towards
Buffalo Lake. The southeastern limit of the Middle Devonian
carbonate bank corresponds approximately with the east arm
tectonic zone and it seems likely that pPenecontemporaneous
movements along this zone controlled the position of the bank.
It has also been postulated by Barager (1966) that such a

major fault zone would provide easy access to molten rocks at
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depth and the lead-zinc mineralization in the Preisqu'ile
dolomites is, thus, causally associated with the faulting.

Detailed shallow drilling in the vicinity of the Pine
Point Mines has revealed numerous closely spaced gentle
flexures in the form of anticlines, synclines, domes and
basins, and minor faults, all trending between 240° and 245°
true. The basement faults projected into the area on the basis
of aeromagnetic data from the East Arm of Great Slave Lake
trend about 225° true so that it is reasonable to assume, as
Norris (1965, p. 88) does, that the basement faults are
tectonically unrelated to the Palaeozoic folds.

Other small faults are known to occur in the areas north
and south of the lake where a great deal of closely spaced
drilling has been done. The western margin of the Presqu'ile
dolomites on the northwest side of the lake trends almost
north-south, is remarkably straight, and is almost certainly
a fault line. The western part of the Preaqu'ile beds,
however, is known from shallow drilling in the Prairie Lake
region to wedge out abruptly into the contemporaneous Horn
River shales so that Norris (1965, p. 65) is probably correct
when he refers to it as a reef front. A likely explanation
of the coincidence of the fault line with the reef front is

that movement along the fault before or during Presqu'ile time
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controlled the position and extent of reef growth.

Another case of possible fault controi of the location
of reef growth is mentioned in V. Zay Smith Associates (1966,
p. 56). A distinctive south-facing escarpment on the north-
west shore of Great Slave Lake was noted. It extends westward
for some 30 miles from Gypsum Bay to north of Lonely Bay and
is locally as much as 75 feet in height. The western portion
is underlain by limestones of the Lonely Bay Member of the Pine
Point Formation and lies along a series of sinkholes in that
formation. It is thought that the scarp may be the surface
expression of a fault which may have controlled the north-

western flank of the Middle Devonian carbonate bank.
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GEOLOGICAL HISTORY

Although the earliest sediments known to have been laid
down on the deformed and eroded Pre-Cambrian surface within
the Great Bear-Great Slave Lakes region are Middle Ordovician
in age, it seems quite likely that the Cambrian sediments
which are known to the north, south, and west were also de-
posited over the map area, but were removed by subsequent
erosion, The whole map area, however, must certainly have
been positive during the Early Ordovician, but towards the end
of this epoch the landmass gradually subsided and beach sands
of the 0ld Fort Island Formation were deposited by the
encroaching seas. The pre-Ordovician landscape was varied and
undulating with hills up to at least 500 feet in height. As
the area was progressively submerged by the advancing Middle
Ordovician seas, a varied sequence of red and green shales,
dolomites and siltstones of the La Martre Falls Formation was
deposited in what appears to have been the restricted marine
waters of a southerly arm of the Cordilleran trough. The
presence of ripple marks, mud cracks, salt casts, and worm
burrowings attest to the existence of shallow, warm waters.
With further subsidence during the Upper Ordovician genuine
open marine conditions developed and biogenic and partly bio-

clastic carbonates of the Chedabucto Lake Formation were deposited.
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Caledonian earth movements during the Silurian or Early
Devonian terminated this period of marine deposition, and the
area was transformed into a hilly landmass of Pre-Cambrian,
Ordovician, and possibly also Silurian rocks. During this
period of uplift and exrosion all of the Lawer Palaeozoic rocks
were stripped from the area south of a line from the Horn
Plateau to Redrock Foint.

When the landmass began to sink again in Early Devonian
time sedimentation recommenced in shallow, restricted, possibly
non-harinn'watera under oxidizing conditions. vVariable red
beds of the Lowez Elk Point Group were laid down on top of a
basal beach sandatone but, although they flanked the Tathlina
uplift, both to the southwest and northeast, they never
actually covered the arch.

A great extension of the area of deposition followed the
Lower Elk Point, and the evaporites of the Chinchaga Formztion
were laid down over the whole of the southern Mackenzie basin
although they did not quite cover the Tathlina arch. An im-
mense restricted lagoonal basin extended from the site of the
present Franklin Mountains in the north to the Peace River arch
in the south during the upper Chinchaga. To the west it was
partially restricted by the Tathlina arch.

A transgressive marine pulse followed and true open marine
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shelf conditions were established over the area with the
widespread deposition of the Keg River carbonates. The lower
part of the carbonate covered the Tathlina arch whereas higher
beds which are present on the flanks are missing over the
top, according to Belyea (1967, p. 73), suggesting that the
Tathlina arch was still an active tectonic feature.

Regionally, a slight shallowing followed the deposition
of the carbonate platform and broad carbonate banks and reefs
developed along the platform margin. The carbonate bank per-
sisted from early Pine Point time until late Slave Point time
in the Great Slave Lake region. The bank is bounded to the
southeast by a line trending from the northwest side of Buffalo
Lake northeast to the Pine Point mining area, and to the
northwest by a line trending from north of Kakisa Jiake north-
east beyond Dieppe Lake. Although the carbonate bank is
usually thought of as a wide, more or less continuous belt of
limestones and dolomites, subsurface data suggests that the
bank is divided by channels of shale and could better be
described as a series of generally aligned mounds and ridges.

South and southeast of the carbonate bank the circulation
was very much restricted with only limited access to the open
marine waters to the northwest. A thick succession of Nyarling

evaporites accumulated in these waters while further south in
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the Rainbow region of Alberta, where subsidence was fairly
rapid, a complex of biohermal reefs and carbonate mud banks
developed.

During the deposition of the Nyarling Formation in the
restricted waters at the back of the carbonate bank biostromes
and bioherms developed at several localities on the carbonate bank.
The location of these reefs appears to have been related to
faulting as suggested by Sikabonyi and Rogers (1959).

A facies of the upper Pine Point Formation is present on
the flanks but.missing over the crest of the Tathlina arch,
according to Belyea (1967, p.73) indicating that there was a
period of pre-Sulphur Point erosion and the arch was still an
active zone of uplift. 8Since the uplift of the Tathlina arch
was probably the result of reactivation of northeast trending
Pre-Cambrian faults it lends substance to the argument that
the areas of reef growth were generally localized by faulting.

Much smaller, isolated, carbonate build-ups are known
northwest of the carbonate bank within the open marine Horn
River shales. Although the Falaise Lake and Horn Plateau
buildups are the best known, the topographical anomalies
discussed on p. 63 are also thought to be the surface expression
of close to the surface reefs of the same type. If this is so

then they are very common. These reefs probably developed as
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isolated mounds on a limestone platform of the Lonely Bay
Formation so that their structural setting was similar to that
of the more or less contemporanceous reefs in the Rainbow
region of northern Alberta, although the environment of deposi-
tion was altogether different.

Regional uplift occurred in northern Alberta following
the deposition of the Muskeg Formation and the regressive
sandstone and shale unit known as the Watt Mountain Formation
was deposited. To the north and northwest the effects of the
post-Muskeg uplift diminish and in the Great Slave Lake area
it is barely recognizable. Thin waxy shale beds or limestone
conglomerate referred to as the Amco Shale which occur within
a seemingly continuous Sulphur Point-Slave Point succession
are probably the very subdued expression of the Watt Mountain
detrital beds in the Great Slave Lake area.

The evaporitic Nyarling in the area southeast of Great
Slave Lake passes up into stromatoporoidal limestones of the
Slave Point so that during Slave Point time fossiliferous
limestones were deposited over both the Nyarling evaporites
and the Middle Devonian carbonate bank.

The top of the Middle Devonian is marked by a pronounced
and widespread unconformity followed by the deposition of a.

thick sequence of Upper Devonian Hay River shales in the south

Mackenzie region.
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OIL & GAS PROSPECTS

Although commercial * hydrocarbons have not been discovered
in the Great Slave-Great Bear Lakes area up to the present, the
potential of the region must be highly rated since it possesses
all the necessary pre-reéuisites for oil and gas production.

The presence of hydrocarbons in the Great Slave Lake area
has been known since the earliest geological reconnaissance in
the area by McConnell (1891). 04l seeps are common along the
south shore of Windy Bay on the north side of tﬁe lake, and
diamond drill cores of the Presqu'ile Formation in the
vicinity of Horncastle Point are heavily oilstained. The lime-

stones and shales of the Pine Point Formation on the south side

* Several suspended Devonian gaswells have been drilled
which may be commercial if and when a pipeline serves the area.
They include the following:-

HB Cameron Hills A-5 (60°4°'N, 117°30'w)

Briggs Rabbit Lake #1 (60°55', 118947')

Briggs Rabbit Lake #3 (60°56', 118°45')
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of the lake are bituminous and have a strongly petroli-

ferous odour. Often the body cavity of brachiopods is full

of heavy black oil. Gas blows have been encountered in the
Slave Point Formation during diamond drilling for base metals
in the area south of Great Slave Lake, and gas and 2 barrels of
oll were recovered from an unspecified Middle Devonian horizon
in the IOE Providence K-45 well.

On a regional basis, gas is produced from the Slave Point
Formation to the southwest in northeastern British Columbia
and is also known from the Bistcho Lake area. 0il is produced
from the Rainbow Member of the Keg River Formation in north-
western Alberta whose correlative in the Great Slave-Great
Bear Lakes region is the Lonely Bay Limestone. Significant
oil and gas occurrences are known from the Middle Devonian in
wells to the west of the map area although none is actually in
production. To the northwest oil is produced at Norman Wells
from the Kee Scarp Formation, reefal beds which are the approxi-
mate time equivalent of the Slave Point and Horn Plateau
Formations.

Rocks which would provide potential source beds are
common and include the basal shale succession of the La Martre
Falls Formation, the Bituminous Shale and Limestone Member of

the Pine Point Formation, the bituminous shales of the Horn
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River Formation, and the shales of the Hay River Formation.
Reef carbonates and shales in the Upper Devonian to the south-
west of Great Slave Lake could also be regarded as potential
source rocks.

A wide variety of possible reservoir beds occur in the
map area although much the most attractive are the Middle
Devonian reef build-ups.,

The basal beach sandstones of the 0ld Fort Island Formation
are extremely porous and permeable and would provide an excel-
lent reservoir rock. They are absent over the topographical
highs on the pre-~Ordovician landscape so that up-dip wedge~
outs might be present and if so they would present ideal traps.
However, the formation is thin and no obvious source beds are
present with the exception of the fine-grained shales in the
overlying La Martre Falls Formation. The Mazenod Member of
the La Martre PFalls Formation contains porous ocolitic dolomite
beds which have a similar setting to the 0ld Fort Island beds
and would be rated about the same possibility of being oil-
ﬁearing except that the Mazenod beds are much thicker and
their distribution more predictable. The upper beds of the
Chedabucto Lake Formation display good vuggy porosity in
places where the rock is biogenic so that up-dip pinchouts of

porous beds may occur in the western part of the map area.
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There is also the possibility that reef build-ups may be present
since they are known in beds to the west which can be fairly
confidently correlated with the Chedabucto Lake Formation.

0il reservoirs have been found in basal sands or "Granite
Wash" to the south in the Red Earth area and near the Peace
River arch, and oil accumulations of the same type may occur
in the porous basal sandstone unit of the Mirage Point Formation.
The scarcity of subsurface data makes it difficult to assess
"Granite Wash" possibilities but up-dip pinchouts of basal
sandstones will always present secondary targets where deep
wells are being drilled in this area.

Limestones and dolomites within the Chinchaga Formation
occasionally display limited intercrystalline and wvuggy
porosity and can be regarded as possible oil reservoirs. Reef
build-ups occur in the basal evaporite sequence north of Great
Slave Lake which is considered by the writer to be equivalent
to the Chinchaga Formation (see p. 17). These reefs occur in
an analogous environmental setting to the Muskeg reefs in the
Rainbow Field of northwestern Alberta so that similar structures
in the area to the west could be regarded as reasonable pros-
pects, even though the reefs found at the surface are not

porous.
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Limestones of the Lonely Bay Formation which occasionally
display a small amount of vuggy porosity appear to have formed
a platform for isolated reef masses in the area northwest of
the Middle Devonian carbonate bank. Two such carbonate build-
ups are known in the Horn Plateau reef and the Falaise Lake
build-up, and the topographical anomalies discussed on P. 63
suggest that there are many more. Carbonate build-ups of this
type may occur down-dip to the east and southeast where they
would be capped by impermeable shales and would present
excellent reservoir prospects.

Further oil and gas prospeéects occur in the Middle Devonian
carbonate bank where biostromal and biohermal build-ups such
as the Presqu'ile dolomite contain excellent vuggy porosity
and are heavily oilstained. Underlying limestones and shales
are oilstained and petroliferous and present excellent source

beds.
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MOBIL OIL CANADA, LTD.

NORTH WEST AREA FIELD PARTY NO.48,1967
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NORTH WEST AREA FIELD PARTY NO.48,1967
NORTHWEST TERRITORIES
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MOBIL QIL CANADA, LTD.

NORTH WEST AREA FIELD PARTY NO.48, 1967

NORTHWEST TERRITORIES
SECTION NO. 27830 (Coestse)

Scale: 1 inch = 10 feet

LOCATION. Ina sinkhele Lake, 53 ui,

)

POROSITY

GRN

-~ |amT

SIZE

>
ox

mre

-

FOSSILS

LITHOLOGY

fich

DESCRIPTION

I Ak GG e - e
B R GROFD ‘

- -

—— e

TT{'II'

“TUT‘

B 0300 M = 6 = R Ay 7 S
wu-—u:-u.a,u&u - Seo. M |

PowmaPBNOYN YHPW Ymapopr

—




_

o g

T

Uow @ oadae

MonBde=od

- -—

Y .

——————————————— e - S ——

ﬂr'rr‘rr[

11111

A
| bi_.p_h__k




e —

e S e e e - - 1e
1}
™
18
a
Pe—— —— ’
4
°
|z
@
a
18
= @
P e S e = e i n
- e fal R B
Gyem & lndbedd sh«
e dkgyih, f.3. ¢ s
Sl e M A, 2y
Wh. gpem ccocurs as wh, strgs & phche,
.( ).'o’..l‘ ...' I! I
- h_p ﬁihl l.-*l ".'
‘g.-v. _h.h-at.-.-v.ﬁm e
w'.mh h“ﬁ'
8, a v Bwnda ben, .5, =v, 1§ .
- . ; ..-“ - ; i
Strike/ Dip = 1200/1° 4o 3* = :
f;_ ]
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NORTH WEST AREA FIELD PARTY NO.48,1967
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